
POOR LEGIBILITY 

ONE OR MORE PAGES IN THIS DOCUMENT ARE DIFFICULT TO READ 
DUE TO THE QUALITY OF THE ORIGINAL 



SFUND RECORDS CTR 

0639-02336 

Amoco Corporation 

200 East Randolph Drive 
Chicago, Illinois 60601 

Environmental Affairs & S; 

SFUND RECORDS CTR 

880410111 

Philip C. Morris 
Superfund Coordinator 

August 27, 1992 

SEND VIA FEDERAL EXPRESS 

Mr. Tom Durtkelman (H-7-1) 
U. S. Environmental Protection Agency, Region IX 
75 Hawthorne Street 
San Francisco, California 94105 . 

Dear Mr. Dunkelman: 

Del Amo Superfund Site 
Los Angeles. California 

Pursuant to our August 14, 1992, telephone conversation, the following 
paragraphs are responsive to USEPA's July 20 Information Request 
regarding the above subject. The nomenclature used in the responses is 
consistent with that of the questions contained in Attachment B of the 
Agency's Information Request. 

1. Amoco Chemical Company (ACC) is currently the owner of approximately 
2.1 acres of property identified as 1225 West 196th Street, Torrance, 
California 90502-1199. The property is further described as follows: 

Parcel 1: The easterly 258 feet of the westerly 467 feet of the 
south 3 acres of lot 5 of Tract No. 4671, in the county of Los 
Angeles, state of California, as per map recorded in book 56 pages 
30 and 31 of Maps, in the office of the county recorder of said 
county. 

Parcel 2: The northerly 12-1/2 feet of the easterly 258 feet of 
the westerly 467 feet of lot 6 of the Tract No. 4671, in the county 
of Los Angeles, state of California, as per map recorded in book 56 
pages 30 and 31 of Maps, in the office of the county recorder of 
said county. 

ACC previously owned 1.54 acres purchased in 1974 from CC&F Western 
Development Co., Inc., c/o Stephens, Jones, La Fever & Smith (MLM), 800 
Wilshire Boulevard, Los Angeles, California 90017, and sold in 1979 to 
Cadillac Fairview/California, Inc. 2200 West Artesia Boulevard, Compton, 
California 90220. The property is further described as follows: ;v 

Parcel A of Parcel Map L. A. No. 3041, as filed August 22, 1975, as 
Instrument No. 5046 in Book 61 at Pages 81 and 82 of Parcel Maps, 
Los Angeles County, California. 
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2. ACC has conducted several environmental investigations of the 
property described as Parcels 1 and 2 in the above response. Copies of 
the investigation reports are enclosed for your reference. A summary of 
the reports' findings has also been prepared and is enclosed. 

3. In 1988, in anticipation of reconstruction activities, a voluntary 
soil sampling program was conducted. Laboratory analyses indicated the 
presence of volatile organic compounds (VOC) in the parts per million 
range in shallow soils at some locations of Parcels 1 and 2. 
Approximately 200 tons of soils excavated for construction purposes were 
transferred to the USPCI waste disposal facility at Grassy Mountain, 
Utah. 

4. In the operation of a polystyrene manufacturing facility, minor 
surface spills or leaks may occasionally occur from various pieces of 
equipment such as pumps, valves and piping. These types of releases may 
have occurred during the life of the ACC facility. Additionally, Amoco 
believes that there may have been releases on adjacent properties by 
other parties that have contaminated subsurface groundwater. These 
releases appear to have since migrated under the ACC facility. Data 
regarding the groundwater contamination is contained in the documents 
referenced in the response to Question 1. 

Should you have any questions or require additional information please 
contact Ms. Michelle Roddy as follows: 

Amoco Corporation 
200 East Randolph, Mail Code 4901 
Chicago, Illinois 60601 

Phone: (312) 856-5994 
Fax: (312) 616-0414 

Sincerely, 

Philip C. Morris 
Superfund Coordinator 
Amoco Corporation 

Enclosures 
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Analytical Results for Soil Samples 

Amoco Chemical Company 
Polystyrene Facility. Torrance, California 

Sample Ethyl- Carbon 
Location/Depth (ft) Styrene benzene TCE pee 1,1,1-TCA Benzene disulfide Toluene 

B-01/01 <1.0 50 <1.0 4 <1.0 <1.0 <1.0 <1.0 
TD - 5 ft — - - -- « --

<1.0 

B-02/01 - - — — .. 

TD - 3 ft -- -- « .. • • „ 
B-03/05 9 47 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
TD - 5 ft -- — -- — -- •• 

B-04/02 <2.0 140 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
TD - 5 ft — — -- « -- • • 

B-05/01 100 720 <10 <10 <10 <10 <10 <10 
TD - 5 ft — — — — — • • • • 

B-06/05 " -- — -- .. 

/10 <0.1 <0.05 0.1 <0.05 <0.05 <0.05 <0.1 <0.05 
/15 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 
/20 " 

.. J: -- -- .. _ _  .. 
B-07/05 " — — — -- .. _ _  

/10 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 
/15 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 
/20 — • -  - - -- -- — — 

B-08/05 " -- -- — .. .. _ _  

/10 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 
/15 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 
/20 -- — -- -- — -- .. .. 

B-09/05 " -- » — -- .. .. 

/10 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 
/15 — — — — — -- --

120 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 
B-10/05 - - - - — — -- .. 

/10 <1.0 <0.5 44 8 <0.5 <0.5 <1.0 <0.5 
/15 — — — — — — _ _  

120 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 

Page 1 of 3 



Analytical (Results for Soli Samples 
Amoco Chemical Company 

Polystyrene Facility. Torrance. California 

6 

Sample 
Location/Depth (ft) Styrene 

Ethyl-
benzene TCE FCE 1,1,1-TCA Benzene 

Carbon 
disulfide Toluene 

B-11/05 
/10 
/15 
/20 

B-12/05 
/10 
/15 
/20 

B-13/05 
/10 
/15 
/20 

B-14/05 
/10 
/15 
/20 

B-15/05 
/10 
/15 
/20 

B-16/05 
/10 
/15 
/20 

B-17/05 
/10 
/15 
/20 

<0.1 
<0.1 

<0.1 
<0.1 

<0.1 
<0.1 

1.2 
4.4 

<0.1 
<0.1 

<0.1 
<0.1 

<0.1 
<0.1 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

0.7 
0.95 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

0.09 
<0.05 

0.08 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.1 
<0.1 

<0.1 
<0.1 

<0.1 
<0.1 

<0.1 
<0.1 

<0.1 
<0.1 

<0.1 
<0.1 

<0.1 
<0.1 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 
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Analytical Results ffer Soil Samples 

Amoco Chemical Company 
Polystyrene Facility, Torrance, California 

Sample Ethyl-

Wf WUIIIVIIIIQ 

Carbon 
Location/Depth (ft) Styrene benzene TCE PCE 1,1,1-TCA Benzene disulfide Toluene 

B-18/05 — « -- • • .. mm _ — 

/10 — — — « — •• 

/15 330 65 46 2.4 <1.0 <1.0 <2.0 1.1 
120 100 20 6.8 1.4 <1.0 <1.0 <2.0 <1.0 

B-19/05 -- — -- .. 

/10 — — -- « -a -- .. .. 
/15 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 
/20 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 

B-20/20 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 
125 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 
/30 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 
/35 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 
/40 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 

B-21/20 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 
/25 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 
/30 <0.05 <0.05 0.11 <0.05 <0.05 <0.05 0.14 <0.1 
/35 <0.05 <0.05 0.86 <0.05 <0.05 0.05 0.06 <0.1 
/40 <0.05 <0.05 0.15 0.2 0.07 <0.05 <0.05 <0.1 

ICE = trichloroethene Notes: (1) Laboratory analysis by QC/MS (EPA Method 8240). 
PCE = tetrachloroethene Concentrations reported In mg/kg (ppm). 
TCA a trlchloroethane Compounds not reported were not detected in any sample. 

-- = Sample not analyzed (2) Soil borings B-1 thru B-5: 
<0.1 « Not detected at or above « soil samples collected at 1 foot intervals. 

concentration indicated . SoH immediately above sample interval was 
screened in field for organic vapors. 

4 Samples were selected for laboratory analysis 
based on field screening results. 
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Analytical Results tor Groundwater Samples 
Amoco Chemical Company 

Polystyrene Facility, Torrance, California 

Well No. Date 1,1 DCE 12 DC E TCE PCE MC 1.1 DC A 
OW-1 2/1/9C <0.080 <0.080 1.0 <0.080 10 <0.080 

2/21/90 <1.5 <1.5 2.2 <1.5 190 <1JS 
12/5/90 <1.0 <1.0 2.0 <1.0 320 <1.0 
6/20/91 <5.0 <5.0 <5.0 <5.0 1,100 <5.0 
1/16/92 0.008 0.060 2.2 0.19 1,000 <0.003 

OW-2 2/1/90 <0.004 <0.004 0.500/0.625 0.050/0.068 <0.020 <0.004 
2/21/90 <0.005 0.006 1.1 0.16 <0.025 <0.005 
12/5/90 <0.010 0.056 3.0 0.42 <0.050 <0.010 
6/20/91 <0.020 0.050/<0.020 2.7/2.7 0.41/0.39 <0.10 <0.020 
1/16/92 <0.003 0.030/0.032 2.7/2.7 0.46/0.39 0.93/0.025 <0.003 

OW-3 2/1/90 <0.015 0.054 1.7 0.24 <0.075 <0.015 
2/21/90 0.035 0.15 3.8 1.1 <0.10 <0.020 
12/5/90 <0.020 0.073 2.6 0.29 <0.10 <0.020 
6/20/91 <0.020 <0.020 1.9 0.27 <0.10 <0.020 
1/16/92 0.008 0.059 3.2 0.43 0.007 <0.003 

OW-4 2/1/90 0.017 0.064 1.4 0.31 <0.050 <0.010 
2/21/90 <0.015 0.087 3.4 0.40 <0.075 <0.015 
12/5/90 0.046/0.064 0.33/0.33 7.2/7.2 1.6/1.6 <0.125 <0.025 
6/20/91 <0.050 0.36 7.8 1.0 <0.250 <0.050 
1/16/92 0.033 0.19 5.5 1.3 0.005 <0.003 

OW-5 2/1/90 0.063 0.20 5.8 1.6 <0.20 <0.040 
2/21/90 0.13/0.10 0.38/0.38 15/16 5.9/5.1 <0.40 <0.080 
12/5/90 <0.10 0.67 21 8.1 <0.50 <0.10 
6/20/91 <0.20 0.90 15 6.6 <1.0 <0.20 
1/16/92 0.15 0.56 14 5.0 0.006 0.010 

OW-6 2/1/90 0.021 0.021 1.9 0.78 <0.075 <0.015 
2/21/90 0.056 0.059 7.8 3.3 <0.040 <0.04 
12/5/90 <0.10 0.27 27 11 <0.10 <0.10 
6/20/91 <0.20 <0.20 22 10 <1.0 <0.20 
1/16/92 0.13 0.30 21 9.4 <0.005 0.011 ] 

Laboratory reported no volatile organic compounds, in samples collected November, 1988 
Concentrations reported in milligrams per liter (ppm) 
Elevated detection limits caused by dilution in laboratory 

0.13/0.10 a Original sample results/duplicate sample results 
<0.020 ° Not detected at or above concentration indicated 

DCE ^ dichloroethene 
TCE = trichloroethene 
PCE •= tetrachloroethene 
MCI o, methylene chloride 

DC A = dichloroethane 
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Analytical Results for Groundwater Samples 
Amoco Chemical Company 

Polystyrene Facility, Torrance, California 

Ethyl- Tota Chioro-
Well No. Date Benzene benzene Xylenes Toluene benzene Chloroform 

OW-1 2/1/90 <0.080 <0.080 <0.080 <0.16 <0.080 <0.080 
2/21/90 <1.5 <1-5 <15 <3.0 <15 <15 
12/5/90 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 
6/20/91 <5.0 <5.0 <5.0 <10 <5.0 <5.0 
1/16/92 0.003 0.005 0.014 0.004 <0.003 0.037 

OW-2 2/1/90 <0.004 <0.004 <0.004 <0.008 <0.004 <0.004 
2/21/90 <0.005 <0.005 <0.005 <0.010 <0.005 <0.005 
12/5/90 <0.010 <0.010 <0.010 <0.020 <0.010 0.025 
6/20/91 <0.020 <0.020 <0.020 <0.040 <0.020 <0.020 
1/16/92 <0.003 <0.003 <0.003 <0.003 <0.003 0.011/0.013 

OW-3 2/1/90 <0.015 <0.015 <0.015 <0.030 <0.015 <0.015 
2/21/90 <0.020 <0.020 <0.020 <0.040 <0.020 <0.020 
12/5/90 <0.020 <0.020 <0.020 <0.040 <0.020 <0.020 
6/20/91 <0.020 <0.020 <0.020 <0.040 <0.020 <0.020 
1/16/92 <0.003 <0.003 <0.003 <0.003 <0.003 0.008 

OW-4 2/1/90 <0.010 <0.010 <0.010 <0.020 <0.010 <0.010 
2/21/90 <0.015 <0.015 <0.015 <0.030 <0.015 <0.015 
12/5/90 <0.025 <0.025 <0.025 <0.050 <0.025 <0.025 
6/20/91 <0.050 <0.050 <0.050 <0.10 <0.050 <0.050 
1/16/92 0.007 <0.003 <0.003 <0.003 <0.003 0.019 

OW-5 2/1/90 <0.040 <0.040 <0.040 <0.080 <0.040 <0.040 
2/21/90 <0.080 <0.080 <0.080 <0.16 <0.080 <0.080 
12/5/90 <0.10 <0.10 <0.10 <0.20 <0.10 <0.10 
6/20/91 <0.20 <0.20 <0.20 <0.40 <0.20 <0.20 
1/16/92 0.022 <0.003 <0.003 <0.003 <0.003 0.034 

OW-6 2/1/90 <0.015 <0.015 <0.015 <0.030 <0.015 <0.015 
2/21/90 <0.04 <0.04 0.21 <0.080 2.8 <0.04 
12/5/90 <0.10 <0.10 <0.10 <0.20 <0.10 <0.10 
6/20/91 <0.20 <0.20 <0.20 <0.40 <0.20 <0.20 
1/16/92 0.028 <0.003 <0.003 <0.003 <0.003 0.069 

• Laboratory reported no volatile organic compounds in samples collected November, 1988 
• Concentrations reported in milligrams per liter (ppm) 
• Elevated detection limits caused by dilution in laboratory 

Original sample results/duplicate sample results 
Not detected at or above concentration indicated 

dichloroethene 
trichloroethene 
tetrachloroethene 
methylene chloride 
dichloroethane 
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1.O INTRODUCTION 

1•1 BACKGROUND 

AMOCO Chemical Company operates a polystyrene manufacturing 

facility located at 1225 West 196th Street, Torrance, California. 

The plant location is shown on Figure l, site Location Map. Plant 

operations consist of formulating polystyrene product using styrene 

as a raw process material. Raw styrene is bulk-stored in two 

above-ground storage tank areas designated Tank Area l and Tank 

Area 2, as depicted on Figure 2, Site Plan. 

Previous environmental studies conducted in 1988 have the 

revealed the presence of styrene, ethylbenzene, and 

tetrachloroethene in Tank Area 1 and Tank Area 2. These prior 

studies consisted of laboratory analysis of shallow soil samples 

obtained in various areas surrounding the styrene storage tanks. 

Results of these tests indicate a concentration of styrene up to 

9,000 Mg/kg in soils at two feet depth in Tank Area 1; and 

ethylbenzene at 50,000 /xg/kg and tetrachloroethene at 4,000 /xg/kg 

in soils at one foot depth in Tank Area 2. 

The following inferences are drawn based on the results of the 

previous environmental testing: 

The occurrence of soil contamination appears to occur 
randomly over large portions of Tank Area 1 and Tank 
Area 2. However, it is currently uncertain whether soil 
contamination is isolated in small areas or is present 
continuously over wide areas. 

The depth of soil contamination is not known because 
previous testing has been limited to the upper five feet 
of the soil profile. 

The presence of styrene, previously detected only in Tank 
^rea _ solls' and ethylbenzene, detected in Tank Areas 
1 and 2, are presumed to have resulted from routine tank 
filling and maintenance operations. The occurrence of 
tetrachlorethene in Tank Area 2 soils is more problematic 
as this material is reported not to have been used or 
stored in either area. 



iUMSIax 
1.2 Purpose and Scope 

The purpose of this Plan is to guide field and laboratory 

activities designed to estimate the horizontal and vertical extent 

of soil contamination by styrene, ethyl benzene, tetrachloroethene, 

and related volatile organic compounds. This information will be 

used to develop detailed potential remedial options such as 

excavation and disposal of contaminated soils or active soil 

venting with vapor treatment. The selected remedial options would 

be coordinated with planned construction activities at Tank Area 
1 and Tank Area 2. 

The scope of this Plan includes approximately fifteen test 

borings with soil sampling to anticipated depths of about 20 feet 

by powered auger equipment. There is also a provision for limited 

hand auger sampling in areas inaccessible to motorized equipment. 

Selected samples will be laboratory analyzed by appropriate methods 

to test for the occurrence of soil contaminants currently known to 

occur in Tank Areas 1 and 2. An additional element of this Plan 

is a project-specific Health and Safety Plan designed to minimize 

the exposure of field personnel to potentially harmful substances 

and conditions, and detailing emergency response procedures. The 

Health and Safety Plan is presented in Appendix A. 

2 



2 o 0 TECHNICAL APPROACH 

2.1 Location of Test Borings 

Test borings will be drilled in Tank Area 1 and Tank Area 2\ 

A total of nine borings are planned in Tank Area 1, at the 

approximate locations shown on Figure 3, Tank Area 1 - Test Boring 

Locations. six additional borings are planned for Tank Area 2 as 

shown on Figure 4, Tank Area 2 - Test Boring Locations. The test 

boring locations have been selected to maximize the probability of 

encountering soil contamination and to provide information 

regarding the lateral and vertical extent of contamination. For 

example, areas where soil contamination has been detected by prior 

studies will be tested to determine the depth of contamination, and 

areas between known areas of contamination will also be tested. 

2.2 Drilling Methods 

The selected boring locations shown on Figures 3 and 4 will 

be drilled by powered auger. Additional supplemental soil samples 

may be collected by hand auger at locations where sampling is 

indicated by field observations of contamination but which are not 

accessible by powered auger equipment. 

The powered auger equipment consists of a skid-mounted hollow-

stem auger specially designed for use in small or restricted spaces 

inaccessible to standard truck-mounted equipment. Samples are 

collected by use of standard hammer-driven split-spoon sampler. 

Any supplemental samples will be collected by hand auger in 

combination with a hand-operated slide-hammer sampler. The 

principal limitations of the manual sampling device will be the 

depth of penetration, which is expected to be about ten feet. If 

used, this method will enable collection of useful data regarding 

depth of soil contamination. 

3 



2.3 Sample Collection? Logging? and Screening 

Soil samples will be collected at ground surface and at 5-foot 

intervals to the maximum depth of penetration, which is anticipated 

to be 2|) feet in the case of powered equipment and 10 feet with 

manual equipment. 

Soil samples will be collected by the powered auger using an 

18~inch,/ 2.5-inch diameter, split-spoon drive sampler. Hand auger 

samples will be collected with a 6-inch long, 2-inch diameter drive 

sampler fitted with a single 6—inch long brass sample sleeve. All 

sampling equipment will be thoroughly cleaned and decontaminated 

before sample collection. Decontamination will consist of a tap 

water rinse, a thorough scrubbing with tap water and trisodium 

phosphate detergent, a second tap water rinse, and a final rinse 

with distilled water. 

Lithologic logs of the boreholes will be compiled and recorded 

from drill cuttings and split-spoon samples by the site geologist. 

Copies of the logs will be included in the final report for each 

area. Soils will be described in accordance with the Unified Soil 

Classification System. Soil moisture, hydrocarbon odors, and other 

significant characteristics will be noted on the boring logs. 

Collected sample materials will be screened in the field as 

a basis for selection for laboratory analysis. The screening 

method will consist of ambient temperature headspace analysis of 

soil materials by use of a portable gas chromatograph calibrated 

to styrene and ethylbenzene. Those samples exhibiting the highest 

relative concentration of these vapors in each boring will be 

laboratory analyzed. Power auger borings will be drilled to depths 

such that field indications, including vapor concentrations, 

indicate significant reduction or absence of contamination. 

Upon completion of sampling, all borings will be backfilled 

with cement-bentonite grout to five feet below grade. Drill 

cuttings will be stored in 55-gallon steel drums. The drums will 

be labeled with boring number, responsible geologist, and date of 

4 



boring. Drums will be temporarily stored onsite until laboratory 

results determine which drum contents will be classified as 

hazardous for disposal as hazardous materials. 

Soil samples will be prepared for shipment to the laboratory 

as follows. Upon retrieval from the sampler, the sample tube will 

be covered on both ends with Teflon tape and plastic end caps, 

secured with plastic tape, and identified with indelible ink. Each 

sample will be labelled with boring number, sample depth, sample 

analyses, and data and time collected. Samples will then be placed 

in a pre-cooled ice chest and transported with documented chain-

of-custody forms to a state certified laboratory for chemical 
analysis. 

Soil sampling, field gas chromatography, decontamination, and 

sample handling procedures will follow the appropriate protocols 

described in ENSR Standard Operating Procedures attached as 

Appendices B, C, D, and E. 

2.4 Laboratory Analysis 

All samples selected for laboratory testing will be analyzed 

by EPA Method 8240 to determine soil concentrations of the known 

contaminants styrene, ethylbenzene, and tetrachloroethene, and 

other related volatile organic compounds. 

5 
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APR air-purifying respirator 

CPR cardiopulmonary resuscitation 
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0SHA Occupational Safety and Health Administration 

OVA organic vapor analyzer 

PEL permissible exposure limit 

PID photoionization detector 

PM Project Manager 
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PVC polyvinyl chloride 
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1. INTRODUCTION 

This site-specific Health and Safety Plan (HASP) has been 

developed by ENSR to establish the health and safety procedures 

required to minimize any potential risk to personnel who will 

perform activities for the Amoco Chemical Company's polystyrene 

manufacturing facility in Torrance, California. 

The provisions of this plan minimally apply to all ENSR 

personnel and subcontractors who will potentially be exposed to 

safety and/or health hazards during the performance of activities 

associated with this site. 

This HASP has been written in compliance with the requirements 

of the Occupational Safety and Health Administration's (OSHA) 

Hazardous Waste Operations and Emergency Response Standard (29 CFR 

1910.120), the ENSR Consulting and Engineering Health and Safety 

Policy Manual, and the ENSR Consulting and Engineering Hazardous 

Waste Site Health and Safety Manual. All activities covered by 

this HASP must be conducted in complete compliance with this HASP 

and with all applicable federal, state and local health and safety 

regulations. Personnel covered bv this HASP who cannot or win nnt 

comply—with—these requirements will be excluded from site 

activities bv the ENSR Project Manager. 

The procedures in this plan have been developed based upon 

current knowledge regarding the specific chemical and physical 

hazards which are known or anticipated for the operations to be 

conducted at this site. 

All personnel covered by this HASP, including subcontractor 

personnel, must receive a copy of it and return the HASP signoff 

sheet found on the last page of the plan. This sheet must be 

returned to the ENSR Project Manager prior to performing any onsite 

activities. 



2. FACILITY BACKGROUND/WORKPLAH 

The Amoco Chemical Company currently operates a polystyrene 

manufacturing facility at 1225 West 196th Street in Torrance, 

California. Styrene, the raw material used in the manufacturing 

process, is stored onsite in aboveground storage tanks. These 

tanks are presently placed on the ground within grouted masonry 

wall containment structures. Previous site investigations have 

identified both styrene and ethylbenzene in soils near the storage 

tanks. Ethylbenzene is a decomposition product of styrene. 

Tetrachloroethene was also found in at least one sample. Its 

presence may be due to laboratory cross-contamination. 

ENSR's scope of work involves the drilling of approximately 

15 soil borings to a maximum anticipated depth of 20 feet within 

the tank farm. Borings will be drilled using a portable hollow-

stem auger; samples will be collected with a split-spoon drive 

sampler. Samples will be collected at 5-foot intervals. 



3. KEY PERSONNEL AND RESPONSIBILITIES 

Rich Richter: Project: Manager 
Ken Pitchford: Technical Lead 
Mark Wood: Site Manager and Health and Safety Coordinator 
Alice—Armstrong: Regional Health and Safety Manager 

The organization and responsibilities for implementing safe 

onsite activities, and more specifically the requirements contained 

in this HASP, are described below. The implementation of health 

and safety at this site will be an integrated effort amongst the 

ENSR Onsite Manager, the ENSR Regional Health and Safety Manager 

(RHSM), the appointed onsite Health and Safety Coordinator (HSC), 

ENSR Field Personnel (FP), and any subcontractor. The specific 

individuals who will fill these roles on this project are provided 

on the Emergency References Table at the back of this document. 

3.1 ENSR Project Manager 

The ENSR Project Manager (PM) is, by designation, the 

individual who has the primary responsibility for ensuring the 

overall health and safety of this project. The PM, therefore, has 

the primary responsibility for ensuring the implementation of the 

requirements of this HASP. Some of the PM's specific 

responsibilities include: 

Assuring that all onsite personnel have received a copy of 
and read this HASP and have completed the HASP signoff sheet. 

Assuring that all personnel have attended a briefing apprising 
them of the contents of the HASP and site-specific hazards 
prior to performing work onsite. 

Assuring that sufficient personal protective equipment (PPE) 
as required by this HASP, is available onsite. 

Assuring that all subcontractor personnel submit the documen­
tation of employee participation in a medical monitoring 
program and training program. 

Maintaining a high level of health and safety consciousness 
among employees at the work site. 

Maintaining regular communications with the HSC and if 
necessary, the RHSM. ' 



3.2 Regional Health and Safety Manager 

The RHSM is the individual responsible for the preparation, 

interpretation, and modification of this HASP. Modifications to 

this HASP which may result in less stringent precautions cannot be 

undertaken by the PM or the onsite HSC without the approval of the 

RHSM. Specific duties of the RHSM include: 

Advising the PM and HSC on matters relating to health and 
safety on this site. 

Recommending appropriate PPE and air monitoring 
instrumentation to protect personnel from site hazards. 

Performing field audits to monitor the effectiveness of this 
HASP and to assure compliance with it. 

Performing personal exposure monitoring where required and 
where deemed necessary to determine the adequacy of protective 
measures and PPE specified by this HASP. 

Maintaining contact with PM to regularly evaluate site 
conditions and new information which might require modifica­
tions to the HASP. 

Working with the PM to ensure that sufficient PPE is available 
onsite. 

Conducting briefing meetings, when necessary, to apprise 
personnel of the contents of the HASP and the site hazards. 

3.3 Onsite Health and Safety Coordinator 

The appointed HSC will be a member of the ENSR project field 

team. The HSC is responsible for enforcing the requirements of 

this HASP once onsite work begins. By design, the HSC has the 

uuthority to immediately correct all situations where noncompliance 

with this HASP is noted and to immediately stop work in cases where 

an immediate danger is perceived. Some of the HSC's specific 

responsibilities include: 

Procuring and distributing the PPE needed for this project. 

Procuring the air monitoring instrumentation required and 
performing air monitoring. 



Verifying that all PPE and health and safety equipment is in 
good working order. 

Setting up and maintaining the personnel decontamination 
facility. 

Notifying the PM and the RHSM of all noncompliance situations 
and immediate danger situations. 

Supervising and monitoring the safety performance of all 
personnel to ensure that required safety and health procedures 
are followed, and correcting any deficiencies. 

Conducting accident/incident investigations and preparing 
accident/incident investigation reports. 

Initiating emergency response procedures. 

3.4 Field Personnel 

All ENSR and subcontractor FP are responsible for following 

the health and safety procedures specified in this HASP and for 

performing their work in a safe and responsible manner. Some of 

the specific responsibilities of the FP are as follows: 

Obtaining a copy of the HASP and reading it in its entirety 
prior to the start of onsite work. 

Bringing forth any questions or concerns regarding the content 
of the HASP to the PM or the RHSM prior to the start of work. 

Reporting all accidents and incidents to the PM. 

Complying with the requests of the appointed HSC. 



4. JOB HAZARD ANALYSIS 

4.1 Chemical Hazards 

Styrene and ethylbenzene are aromatic hydrocarbons which have 

sweet odors at low concentrations. As with many solvent-like 

hydrocarbons, the primary route of exposure is through the 

inhalation of vapors. Acute exposure to high concentrations of 

these hydrocarbons may produce irritation of the mucous membranes 

of the upper respiratory tract, nose, and mouth, followed by 

symptoms of narcosis, cramps, and death due to respiratory center 

paralysis. Effects of short-term exposure under laboratory 

conditions included prolonged reaction time and decreased manual 

dexterity. Liquid styrene is a low-grade cutaneous irritant, and 

repeated contact may produce a dry, scaly, and fissured dermatitis. 

OSHA has established a permissible exposure limit (PEL) for 

styrene of 50 ppm. Styrene sickness - consisting of drowsiness, 

nausea, headache, fatigue, and dizziness - has been documented in 

workers exposed at 200 to 700 parts per million (ppm) concentra­

tions. The liquid is flammable (flash point 90°F) with a lower 

explosive level (LEL) concentration of 11,000 ppm. A PEL of 

100 ppm has been established for ethylbenzene. This compound is 

also flammable (flash point 59°F) and its LEL concentration is 

10,000 ppm. 

4.2 Physical Hazards 

The use of a drilling rig for soil borings can present 

operational hazards specifically related to drilling rig use. ENSR 

personnel are to remain clear of the mechanical portions of the rig 

while it is in operation. If utility lines or cables transect the 

site, the local utility companies must be alerted to establish 

drill locations. 



5. JOB HAZARD SUMMARY 

A significant chemical hazard could be present on this site, 

both as a result of vapors released during drilling activities as 

well as the close proximity of tanks and lines to some of the 

drilling locations. Previous site studies reported field vapor 

readings as high as 620 ppm at a depth of 1 to 2 feet. 



6. AIR MONITORING 

6.1 Instruments 

An HNu photoionization detector (PID) equipped with a 10.2-eV 

lamp or a Foxboro organic vapor analyzer (OVA) will be used to 

monitor the breathing zone of personnel. An action limit of 

25 units above background has been established. When the HNu or 

OVA indicate sustained breathing zone concentrations in excess of 

25 units or more, ENSR personnel will use a detector tube for 

styrene to quantify concentration levels. Respiratory protection, 

as described in Section 7 of this plan, will be donned should 

concentrations exceed 25 ppm. 

An explosimeter will be used to measure explosive levels of 

styrene/ethylbenzene released during drilling activities. The 

instrument should have both an audio and visual alarm. The alarm 

should be set to sound at 10 percent of the LEL. Should the alarm 

sound, personnel in the work area will leave and contact the ENSR 

PM and the RHSM. 

6.2 Equipment Use 

The use of the OVA and HNu will be in accordance with the 

guidelines established in ENSR's Standard Operating Procedures 

(SOP), entitled "Operation/Calibration of OVA—128 Portable Organic 

Vapor Analyzer No. 7310." and "Operation/Calibration of the HNu 

Photoionization Analyzer No. 7315." respectively. The SOPs are 

included as Attachment A. All other equipment will be used per the 

manufacturer's operating specifications and guidelines. Where 

applicable, equipment shall be calibrated at the start and end of 

each day and recorded in the field logbook. 



7. PERSONAL PROTECTIVE EQUIPMENT 

7.1 Respiratory Protection 

If OVA or PID breathing zone readings are sustained above 

25 units above background and detector tube results indicate such 

concentrations, MSA Comfo II half-mask air-purifying respirators 

(APR) with GMC-H cartridges will be donned. Respiratory protection 

should also be donned if odors become objectionable at any time. 

If used, respirator cartridges are to be changed after every 

8 hours of use or when breakthrough occurs, whichever is first. 

If sustained concentrations above 100 ppm are encountered, ENSR 

should cease operations and confer with both Amoco personnel and 

the RHSM before proceeding. 

7.2 Protective Clothing and Equipment 

The following PPE must be worn when performing field 
activities: 

regular Tyvek coveralls 

inner polyvinyl chloride (PVC) gloves 

outer nitrile gloves 

chemically-resistant steel-toed boots 

hardhat 



8. SITE CONTROL 

Only authorized personnel will be allowed to enter the work 

area. The number of personnel should be kept to a minimum in the 

drilling area. An emergency trained member of Amoco will be 

present during all drilling activities conducted within the walled 

enclosure. This individual will be ready to respond immediately 

should a line be punctured or tank disturbed by ENSR personnel. 



9. DECONTAMINATION 

Proper decontamination will be required of all personnel and 

equipment which come into contact with contaminated materials per 

ENSR's SOP entitled "Decontamination of Ecruipment No. 7600" 

(Attachment B). Personnel decontamination will be accomplished by 

following a systematic procedure of cleaning and removing PPE. 

Contaminated PPE, such as boots, will be rinsed free of gross 

contamination, scrubbed clean in a detergent solution, and then 

rinsed clean. To facilitate this, a three—basin wash system will 

be set up onsite. Alternative decontamination procedures, such as 

steam cleaning or pressure washing of field boots, may be used if 

available. Disposable PPE, such as Tyvek coveralls, gloves, etc., 

will be disposed of as general refuse. Respirators, if used, will 

be cleaned after each use with respirator wipe pads and will be 

stored in plastic bags after cleaning. 



10. GENERAL SAFE WORK PRACTICES 

The following measures are designed to augment the specific 

health and safety guidelines provided in this plan. 

The "buddy system" will be used at all times by all field 
personnel. No one is to perform onsite activities alone. 

Avoidance of contamination is of the utmost importance. 
Whenever possible, avoid contact with contaminated (or 
potentially contaminated) surfaces or materials. Walk around 
(not through) puddles and discolored surfaces. Avoid sitting, 
kneeling, or resting equipment on contaminated surfaces. 

Protect air monitoring eguipment from water and contamination 
by bagging. 

Eating, drinking, chewing gum or tobacco, smoking, or any 
practice that increases the probability of hand-to-mouth 
transfer of materials is prohibited in the work area. 

Hands and face must be thoroughly washed upon leaving the work 
area before eating, drinking, or any other activities. 

Beards or other facial hair that interfere with respirator fit 
prohibited for those individuals who may be reguired to 

use respiratory protection. 

The use of alcohol or drugs is prohibited during the conduct 
of field operations. 

Safety equipment described in Section 6 will be required for 
all field personnel unless otherwise approved by the ENSR 
RHSM. 

If any electric-powered equipment is used onsite, it should 
be explosion-proof, and should be fed electrically through a 
ground-fault interrupter approved for outdoor use. 



11. EMERGENCY RESPONSE PROCEDURES 

11.1 Planning 

Prior to work site entrance, the HSC shall plan emergency 

actions and discuss them with personnel conducting project work. 

Initial planning includes establishing the best means for 

evacuation from the site in case of a catastrophe (e.g., explosion, 

fire, etc.) 

11.2 Emergency Services 

A tested system must exist for rapid and clear distress 

communications, preferably voice, from all personnel to the HSC. 

The HSC shall ensure that all personnel working at the site know 

how to communicate with the appropriate local emergency response 

units, and provide adequate and clear directions between ENSR work 

sites and the location of those units, prior to commencing any 

onsite investigation or operations. Emergency response contacts 

and telephone numbers are included as Attachment C. A copy of this 

information must be posted in a visible location onsite before 

operations commence. 

11.3 First Aid 

Qualified personnel shall give first aid and stabilize any 

employee needing assistance. Life support techniques such as 

cardiopulmonary resuscitation (CPR) and treatment of life-

threatening problems such as bleeding, airway maintenance, and 

shock shall be given top priority. Professional medical assistance 

shall be obtained at the earliest possible opportunity. If 

assistance beyond first aid is required, phone 911 and request 

emergency medical assistance. 



A first-aid kit and portable eyewash shall be maintained at 

each drilling location. When drilling, these items should be kept 

in a clean location near or on the drill rig. 

Emergency first-aid procedures for organic compounds include: 

Exposure Procedure 

Eves Flush eyes immediately with fresh water for at least 
15 minutes while holding the evelids open. If iniurv 
occurs—or irritation persists, transport person to 
emergency room for medical attention as soon as 
possible. 

Wash skin thoroughly with soap and water. See a doctor 
if any unusual signs or symptoms or if any skin 
irritation occurs. Launder contaminated clothing. 

Inhalation—Move exposed person to fresh air. Tf breathing has 
stopped, apply artificial respiration. Call 911 

Skin 

immediately. 

Ingestion If swallowed. DO MOT make person vomit 
Control Center immediately. 

Call Poison 

11.4 Fire Protection and Response 

To ensure that fire and explosion hazards are minimized, plans 

and procedures must be coordinated with the local Fire Department. 

If suitable water supplies are unavailable or where water use may 

be inappropriate, 20— or 30—pound Class ABC fire extinguishers may 

be necessary for each drill rig or field crew. , 

Call 911 in the event of any fire at a work site. 

11.5 Guidelines for Response 

emergency involving actual or suspected personal injury 

occurs, the HSC, work supervisor, or surviving person shall follow 

these steps: 

Remove the exposed or injured person(s) from immediate danger. 

Render first aid if necessary. Decontaminate affected 
personnel. 



Obtain paramedic service or ambulance transport to local 
hospital by calling 911. An ENSR site member will accompany 
any person to the medical facility and will remain with the 
person until release or admittance is determined. 

Other personnel onsite shall be evacuated to a safe distance 
until the Fire Department determines that it is safe for work 
to resume. 

At the earliest time practicable, the HSC shall contact the 
Project Manager, or his designee, and the RHSM, and give 
details of the incident. 

Any accident/incident resulting in an OSHA recordable injury 
or illness, treatment at a hospital or physician's office, 
property damage, or a near-hit accident, requires that an 
accident/incident report be completed and submitted to the 
RHSM. A copy of the ENSR Supervisor's Accident/Incident 
Investigation Report form is found as Attachment D. 



12. MEDICAL SURVEILLANCE/TRAINING REQUIREMENTS 

All personnel who will be perform or be exposed to activities 

associated with Task 2 must have completed the training and medical 

surveillance requirements specified in the OSHA Hazardous Waste 

Operations and Emergency Response Standard [29 CFR 1910.120(e) and 

(f) ]• 

Therefore, such personnel must have completed the specified 

8 hours of refresher training and/or the 40 hours of initial 

training within the last year. Managers or supervisors of 

personnel performing such activities must have completed the 

specified 8 hours of management training. In addition, such 

personnel must have completed and passed, without restrictions, an 

annual and/or baseline occupational medical surveillance 

examination within the last year. 

Documentation of the above, in the form of a copy of each 

employee's training certificate(s) and summary letter from the 

occupational medical surveillance examination, must be provided to 

the ENSR onsite manager, prior to performing activities at the 
site. 





STANDARD OPERATING PROCEDURE Page: 1 of 7 

Date: 2nd Qtr. 1987 
Number: 7310 
Revision: 1 

Title: Operation/Calibration of 0VA-128 Portable 
Organic Vapor Analyzer in the Survey Mode 

1.0 Introduction 

The organic vapor analyzer (OVA) is used by ERT personnel in the field 
for safety and survey monitoring of ambient air, determining the 
presence of volatile organic compounds in soil and water, and detecting 
leakage of organic volatiles. 

Personnel responsible for using the OVA should first read the factor 
operator instruction manual and be thoroughly trained in the operation, 
calibration, and maintenance of the instrument. 

In the survey mode the OVA provides a continuous, direct readout of the 
total concentration of organic vapor/gas compounds, expressed as 
methane equivalent or the equivalent concentration or any organic gas 
used to calibrate the instrument. It has a chemically resistant 
sampling system, and can be calibrated to almost any organic compound 
which is a gas at ambient conditions. The instrument is portable and 
lightweight (12 pounds), and can be carried about while monitoring. It 
can also be used as a fixed, remote monitoring device. 

2.0 Principal of Operation 

During operation, ambient air is continuously drawn into the instrument 
through the probe/readout assembly and sample channel by an internal 
pumping system. The sample flow is metered at a constant rate and 
passed through porous metal particle filters before reaching the 
detector chamber, a flame ionization detector (FID). The sample is 
introduced to a hydrogen flame and combusted. Any carbon compounds 
present are ionized to form positively charged fragments which are 
collected by a negative electrode, producing a potentiometric change. 
This electrical signal, proportional to the concentration of organic 
compounds present, is amplified, transmitted to the probe/readout 
assembly, and seen as a needle deflection on the meter. 

3.0 Specifications 

Detection range: 0.01 to 1000 ppm. 

Response time: less than 2 seconds. 

Readout: 0-10 ppm, 0-100 ppm, 0-1000 ppm, 250° 
linear scaled meter; external monitor 
connector. 

Sample flow rate: nominally 2 liters per minute (not 
variable). 

ERT 
696 Virginia Road, Concord, Massachusetts 01742 

1744J J0-960 
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_... „ Date: 2nd Qtr. 1987 
Title: Operation/Calibration of OVA-128 Portable Number: 7310 

Organic Vapor Analyzer in the Survey Mode Revision: 1 

Fuel supply: 

Primary electrical power: 

Service life: 

75 cubic centimeter tank of pure hydrogen 
at maximum pressure of 2300 psig, 
refillable while in case. 

rechargeable and replaceable 12 VDC battery 
pack. 

minimum of 8 hours continuous operating 
time with hydrogen supply and battery power. 

4.0 Required Materials 

o Calibration Gas: Compressed gas cylinder of methane in air or 
similar stable gas mixture of known concentration. The selected 
gas should have an ionization potential similar to that of the 
vapors to be monitored, if known. The concentration should be at 
50-75% of the range in which the instrument is to be calibrated. 

o Regulator for calibration gas cylinder. 

o Approximately 3-4 feet of teflon tubing 

o Fluoroware vent-union tec 

o "Magic Marker". 

o Hydrogen recharge supply (reagent-grade Hydrogen) 

5.0 Start Up 

Connect the umbilical cord of the probe/readout assembly to the side 
pack. Select the desired pickup fixture and ensure that the particle 
filter is in place. Attach the pickup to the probe/readout assembly. 

Move the INSTR switch to the BATT position and check the condition of 
the battery, indicated by the readout meter. Move the INSTR switch to 
the ON position and allow five minutes for warm-up. 

Move the PUMP switch to the ON position, orient the instrument 
vertically and check the SAMPLE FLOW RATE indicator. The flow meter 
should read 2 LPM. Check for air leaks by placing a finger over the 
probe inlet. The flow rate should immediately drop to 0 and remain 
there until the inlet is reopened. 

ERT 
696 Virginia Road, Concord, Massachusetts 01742 

1744J J0-960 
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Date: 2nd Qtr. 1987 
Title: Operation/Calibration of OVA-128 Portable Number: 7310 

Organic Vapor Analyzer in the Survey Mode Revision: 1 

Set the CALIBRATE switch to the X10 position. Adjust the meter to read 
0 by turning the CALIBRATE knob. 

Open the H2 TANK VALVE and the H2 SUPPLY VALVE. Never leave the 

H2 SUPPLY VALVE open when the pump is not running. Depress the 
igniter button until the burner lights. A faint "pop" sound can be 
heard when the flame ignites. Do not depress the igniter button for 
more than 6 seconds, or damage may occur. If the flame does not 
ignite, allow the instrument to run for several minutes and again 
attempt ignition. Ensure that the exhaust port, at the base of the 
side pack, is not obstructed. 

Performing an instrument response verification is a quick and simple 
method of determining whether the flame is lit. With the CALIBRATE 
switch set to XI, hold the probe inlet next to the tip of a magic 
marker. The readout needle should deflect full scale within 2 seconds. 

Zero out the background with the instrument located in the cleanest 
area, representative of the lowest ambient background concentration to 
be surveyed. Set the CALIBRATE switch to XI and adjust the meter to 
read 1 ppm by turning the CALIBRATE ADJUST knob. Remember to subtract 
1 ppm from subsequent readings. 

6.0 Calibration 

The OVA should be calibrated at the beginning of each daily use. Set 
the CALIBRATE range selection switch to the appropriate setting based 
on the calibration gas being used. With the instrument in operation 
and ambient background zeroed out, draw a sample of the calibration gas 
into the probe. Connect the pickup fixture to the gas cylinder 
regulator in order that the gas is delivered to the instrument at 
atmospheric pressure (Figure 6-1). 

The calibration gas bottle regulator should be adjusted to deliver at a 
rate of approximately 2.5-3 liters per minute. During calibration 
there should be a slight positive pressure from the vent line of one 

leg of the t-fitting. Turn the GAS SELECT knob so that the meter reads 
the concentration of the calibration gas, gas mixture, or the 
equivalent concentration of methane (if the OVA is being calibrated to 
methane, as is usually the case). 

Record the GAS SELECT knob setting in the field log. Also, record the 
calibration gas used, the compound to which the OVA is calibrated, the 
OVA readings and whether adjustment is necessary. 
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7.0 Operation 

The side pack assembly is equipped with a handle and a shoulder strap 
for carrying. The probe/readout assembly is hand held, positioning the 
pickup fixture at the points of interest. 

Readings should be taken with the CALIBRATE switch set to the lowest 
possible range, switching to higher ranges as greater concentrations of 
vapor emissions are encountered. 

When organic vapors are detected, the meter pointer will move upscale 
indicating the equivalent concentration of the compound which the 
instrument is calibrated to. 

Record the meter readings and sample locations in the field log. 
Instrument response verifications (magic marker test) should be 
performed occasionally and recorded. 

8.0 Shut Down Mode 

.The following procedure should be used to put the instrument in the 
shut down mode: 

o Close the H2 SUPPLY VALVE 

o Close the H2 TANK VALVE 

o Move the INSTR switch to OFF. 

o Wait 5 seconds and move the PUMP switch to OFF. 

9.0 Fuel Refilling 

The instrument must be in the shut down mode before refilling the fuel 
tank. Refilling should be done in an area that is well ventilated and 
free of potential ignition sources. 

WARNING: The contents of the hydrogen supply bottle are highly 
pressurized and extremely flammable. Be cautious. 

Connect the filling hose to the hydrogen recharge tank. Turn the 
FILL/BLEED valve on the hose to the OFF position. Attach the other end 
of the hose to the refill fitting on the side pack assembly. 
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Open the supply bottle valve slightly, turn the FILL/BLEED valve to 
BLEED just momentarily, then turn the FILL/BLEED valve back to OFF. A 
hissing sound should be heard as the air inside the hose is forced out 
and replaced with hydrogen. 

With the recharge bottle valve opened, open the REFILL VALVE and the 
H2 TANK VALVE on the instrument panel. Turn the FILL/BLEED valve to 
FILL. The pressure in the instrument fuel tank is now indicated on the 
H2 TANK PRESSURE gauge. Approximately 150 psi is required for each 
hour of operation. After the instrument fuel tank is filled, close the 
REFILL VALVE, the H2 TANK VALVE, the recharge bottle valve, and turn 
the FILL/BLEED valve to OFF. 

Depressurize the filling hose by turning the FILL/BLEED valve to BLEED 
then back to OFF. Disconnect the filling hose from the instrument. 

With the instrument in the shut down mode, observe the H2 TANK 
PRESSURE gauge to see if the pressure decreases rapidly. if the 
pressure drops more than 350 psi/hr, there is a significant leak in the 
H2 supply system. 

10.0 Battery Recharging 

Battery charging should be done in a non-hazardous area. Plug the 
charger BNC connector into the mating connector on the battery cover 
Insert the AC plug into a 60Hz 115 VAC electrical outlet. Move the 
battery charger switch to ON. The light above the switch should 
illuminate. 

Battery charge condition is indicated by the meter on the front panel 
of the charger. The pointer will deflect to the right when charging 
and will be in line with the CHARGED marker above the scale when fully 
charged. 

Approximately one hour of charging time is required for each hour of 
operation. Overnight charging is recommended. The charger can be left 
on indefinitely without damage. 

When finished, move the charger switch to OFF and disconnect from the 
side pack assembly. 

11.0 Documentation 

Safety and survey monitoring with the OVA will ge documented in a bound 
field log book and retained in the project files. The following 
information is to be recorded: 
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o Project name and number. 

o Operator's signature. 

o Date and Time of operation. 

Calibration gas used, the compound which the instrument is 
calibrated to, and the GAS SELECT setting. 

Meter readings (monitoring data obtained) and location of points 
surveyed. 

Instances of erratic or questionable meter readings, and 
corrective actions taken. 

Instrument response verifications - magic marker (Section 5) or 
similar test. 
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1.0 Introduction 

The HNU is primarily used by ERT personnel for safety and survey 
monitoring of ambient air, determining the presence of volatiles in 
soil and water, and detecting leakage of volatiles. 

Personnel responsible for using the HNU should first read and 

thoroughly familiarize themselves with the factory operator instruction 
manual. 

2.0 Principle of Operation 

The HNU is a non-specific vapor/gas detector. The hand-held probe 
houses a photoionization detector (PID), consisting of an ultraviolet 
(UV) lamp and two electrodes, and a small fan which pulls ambient air 
into the probe inlet tube. All organic and inorganic vapor/gas 
compounds having ionization potentials (IP) lower than the energy 
output of the UV lamp are ionized; and the resulting potentiometric 
change is seen as a needle deflection, proportional to vapor 
concentration, on the potentiometer of the readout/control box. 

3.0 Specifications 

Detection range*: 

Linear range*: 

Response time: 

0.1 to 2,000 ppm. 

0.1 to 400 ppm. 

3 seconds to 90% full scale 
deflection. 

Operating temperature: -10°C to 40°C. 

Operating time on 
battery, continuous 
use, without recorder: 

approximately 10 hours; at lower 
temperatures time is reduced. 

Recharge from full full recharge 12-14 hours, 
discharge: 

* When equipped with 10.2 eV probe with SPAN set at 9.8 and measuring 
benzene. Values may vary for other compounds and conditions. 

4.0 Required Materials 

Calibration Gas: Compressed gas cylinder of isobutylene in air or 
similar stable gas mixture of known concentration. The selected 
gas should have an ionization potential similar to that of the 
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vapors to be monitored, if known. The concentration should be at 
50-75% of the range in which the instrument is to be calibrated. 

o Regulator for calibration gas cylinder 

o Approximately 3-4 feet of teflon tubing 

o "Magic Marker" 

5.0 Preliminary Steps 

Preliminary steps (battery charging, check-out, calibration, 
maintenance) should be conducted in a controlled or non—hazardous 
environment. 

The sensor probe is carried separately in the instrument carrying 
case. For most safety and survey work, the 10.2 eV probe is used, as 
it detects more compounds than the 9.5 eV probe and is more durable 
than the 11.7 eV probe. Unclamp the cover from the readout/control box 
and remove the inner lid from the cover. Screw the inlet tube onto the 
sensor probe. Attach the probe cable plug to the 12 pin keyed socket 
on the readout panel by matching the alignment slot in the plug to the 
key in the connector, and screwing down the probe connector until a 
distinct snap and lock is felt. 

Turn the function switch to the BATT (battery check) position. The 
meter needle will deflect to the green zone if the battery is fully 

charged. If the needle is below the green arc or if the low battery 
indicator comes on, the battery must be recharged (Section 9.0) before 
the analyzer is used. 

Turn the function switch to the STAUDBY position and allow the 
electronics to warm up for five minutes. Next turn the ZERO adjustment 
knob until the meter needle is at zero. 

6.0 Operation 

Turn the function switch to the appropriate range. Check to see if the 
intake fan is functioning; if so, the probe will vibrate slightly and a 
distinct sound will be audible when holding the probe casing next to 
the ear. Also, verify that the UV lamp is on by briefly looking into 
the probe from a distance greater than six inches to observe a purple 
glow. 
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WARMING: Continued exposure to ultraviolet energy generated by 
the light source can be harmful to eyesight. 

At the beginning of each day, check the calibration (Section 7.2) and 
make adjustments if necessary (Section 7.3). Record the calibration 
information in the field log book. 

The instrument is now operational. Readings should be taken on the 
lowest possible scale and recorded in the field log book. 

When the HMU is not being used or between monitoring intervals, the 
function switch should be set on the STANDBY position to conserve 
battery power and UV lamp life. 

At the end of each day, recheck calibration (Section 7.2) and record 
the information in the field log book. 

To shutdown the HNU, turn the function switch to OFF. 

Recharge the battery after each use (Section 9.0). 

When transporting, disconnect the probe cable connector from the 
control panel and return the instrument to its stored condition. 

7.0 Calibration Procedures 

7.1 Start-Up 

Battery Check (Section 5.0). 

Zero Set (Section 5.0). 

For measurement on the 0-20 or 0-200 ranges only one calibration 
gas standard is required. Calibration on the 0-200 range will 
provide accurate values on the 0-20 range as well. Connect the 
probe tip to the gas cylinder regulator, observing safety 
precautions, in order that the gas is delivered to the probe at 
atmospheric pressure (Figure 7-1). A t-fitting and plastic tubing 
can be used. Adjust the regulator so that the gas is delivered at 
150-200 cubic centimeters per minute. The fan inside the probe 
draws approximately 100 cc/min. 

7.2 Calibration Check 

Set the function switch to the proper range setting, based on the 
calibration gas used, and record the meter reading in the field 
log book. Also record the calibration gas composition and 
concentration, the date and the time. 
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7.3 Calibration Adjustment 

If adjustment is necessary, turn the span as required to read the 
ppm concentration of the gas standard, or the equivalent 
concentration of benzene if the HNU is being calibrated to benzene. 

Recheck the zero setting (Section 5.0) 

If reajustment of the zero setting is necessary, repeat the span 
adjustment. Record the span setting and the new meter reading. 
Whenever the span is changed, the zeroing procedure should be 
repeated. 

If calibration cannot be achieved or if the span setting resulting 
from calibration is 0.0, then the lamp must be cleaned (Section 
10.0). 

7.4 Alternate Calibration Technique 

It may be more convenient in certain circumstances to employ the 
use of a Tedler bag filled with calibrant instead of a calibration 
cylinder. In that case, the bag (usually 3-10 liter capacity) 
should be filled with the appropriate calibrant and brought to the 
HNU. The HNU probe should be connected to the discharge fitting 
on the bag using a piece of flexible tubing. Allow the HNU to 
draw the calibrant from the bag and follow the instructions as 
indicated in 7.2, 7.3. 

8.0 Troubleshooting Tips 

One convenient method for periodically confirming instrument response 
is to hold the sensor probe next to the tip of a magic marker. A 
significant needle deflection should be observed within 3 seconds with 
the function switch set at 0-20 (after shave lotion or cologne also 
will make the needle deflect). 

Air currents or drafts in the vicinity of the probe tip may cause 
fluctuations in readings. 

A fogged or dirty lamp (Section 10.0), due to operation in a humid or 
dusty environment, may cause erratic or fluctuating readings. 

Moving the instrument from a cool or air-conditioned area to a warmer 
area may cause moisture to condense on the UV lamp and produce unstable 
readings (Section 10.0). 
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A zero reeding on the meter should not necesserily be interpreted as an 
absence of air contaminants. The detection capabilities of the HNU are 
limited to those compounds which will be ionized by the particular 
probe used. 

Many volatile compounds have a low odor threshold. A lack of meter 
response in the presence of odors does not necessarily indicate 
instrument failure. 

If a negative deflection of the HNU meter is noted the ion chamber is 
dirty and needs cleaning. The chamber may be soaked in a solvent such 
as methanol in a soil bath air dried and then baked for two to four 
hours at a temperature of 100°C and not exceeding 105°C. 

When high concentrations of hydrocarbons enter the ionization chamber 
in the HNU a "quenching" effect takes place. Typically, it is noted by 
a sharp needle movement once the flow of gas is pierced by the HNU 
probe. Within one to two seconds the needle fades to zero point. To 
check whether or not the quenching effect is taking place, move the HNU 
probe to just outside the hole created in the foil. Get another 
reading after five to ten seconds. If quenching is taking place a very 
eradic needle movement will occur. Once an operator has seen this 
phenomena it is fairly easy to recognize. 

9.0 Battery Charging 

The battery charger is stored inside the instrument cover. To charge 
the battery, first insert the mini plug of the charger into the jack on 
the side of the meter, with the function switch in the OFF position. 
Next, insert the charger plug into a 120VAC single phase, 50-60 HZ 

outlet. To ensure that the charger is functioning, turn the function 
switch to BATT. The meter should deflect full scale. The sensor probe 
cable must be connected to the control panel for a battery check 
response. For normal battery charging, leave the function switch in 
the OFF position. The battery is fully charged after 14 hours of 
charging. The charger can be left on indefinitely without damage. 
Disconnect the charger from the electrical outlet before disconnecting 
the mini plug from the instrument. 

With the function switch turned to the appropriate range setting, the 
HNU may be operated while recharging. 

10.0 Probe Cleaning 

During periods of operation, moisture, dust, or other foreign matter 
can be drawn into the probe and form deposits on the surface of the UV 
lamp and ion chamber. This causes interference with the ionization 
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process and produces erroneous readings. This condition is indicated 
by meter readings that are low, erratic, unstable, non-repeatable, or 
drifting. In most cases, the following field cleaning procedure is 
sufficient to correct this condition. 

Turn the function switch to the OFF position. Disconnect the probe 
cable connector at the readout panel. Unscrew the probe inlet tube 
from the end cap and clean the inside of the tube making sure that the 
tube is dry and lint-free when finished. A pipe cleaner, or a kim-wipe 
and piece of wire, can be used. Keeping the probe upright, remove the 
two screws holding the end cap in place and remove the cap and ion 
chamber. Place one hand over the top of the lamp housing and tilt 
slightly. The light source will slide out of the housing. Take care 
not to lose or misplace o-rings or other parts. Do not touch the 
internal parts of the probe, particularly the UV lamp, with the bare 
hand during cleaning or reassembly. Surgical gloves are recommended. 
Clean the internal parts with a non-abrasive, lint-free paper towel 
(e.g., kim-wipe) and reassemble the probe. 

11.0 Documentation 

Safety and survey monitoring with the HNU will be documented in a bound 
field log book and retained in the project files. The following 
information is to be recorded: 

o Project name and number. 

o Operator's signature. 

o Date and time of operation. 

o Calibration gas used. 

o Calibration check at beginning and end of day (meter readings 
before adjustment). 

o Span setting after calibration adjustment. 

o Meter readings (monitoring data obtained). 

® Instances of erratic or questionable meter readings and corrective 
actions taken. 

o Instrument response verifications - magic marker (Section 8.0) or 
similar test. 
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Figure 7-1 
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1.0 General Applicability 

This SOP describes the methods to be used for the decontaminization of all field 
equipment which become* potentially contaminated during a sample collection 
task. The equipment may include split spoons, bailers, trowels, shovels, hand 
augers, or any other type of equipment used during field activities. 

Decontamination is performed as a quality assurance measure and a safety 
precaution. It prevents croso-contomination between samples and also helps to 
maintain a clean working environment for the safety of all field personnel 
involved, including the environment. 

Decontamination is mainly achieved by rinsing with liquids which include: soap 
and/or detergent solutions, tap water, deionized water, and methanol. Equipment 
will be allowed to air dry after being cleaned or may be wiped dry with chemical 
free cloths or paper towels if insiodiate re—use is needed. 

The frequency of equipment us®, dictateo that moot decontamination be 
accomplished at each sampling sit® betwoon collection points. Waste products 
produced by the decontamination procedures such ao waot® liquids, solids, rags, 
glovos, etc. will b® collected and disposed of proporly based on the nature of 
contamination. All cleaning materials and wastes should be stored in a central 
location so as to maintain control ovor tho quantity of materials used and/or 
produced throughout the study. 

2.0 Responsibilities 

It is the primary responsibility of tho site operations manager to assure that 
the proper decontamination procedures are followed and that all waste materials 
produced by decontamination are proporly stored and disposed of. 

It is the responsibility of the project safety officer to draft and enforce 
safety measures which provide tho best protection for all persons involved 
direetly with sampling and/or decontamination. 

It is tho responsibility of any subcontractors (i.o., drilling contractors) to 
follow tho propor, designated decontamination procedures that are stated in 
their contracts and outlined in tho Project Health and Safety Plan. 

It is tho responsibility of all personnel involved with sample collection or 
decontamination to maintain a clean working environment and to ensure that any 
contaminants aro not negligently introduced to tho environmont. 

0894J 

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC. 636 Virginia road, concord. Massachusetts 01742 

284b (12/78) 



Page of  
Standard Operating Procedure 2 

TifIp. Decontamination Date: . . ^ 
T,tle- Number: lst ?tr 

Revision: 

3.0 Supporting Materials 

o cleaning liquids: saap and/or detergent solutions, tap water, deionized 
water, methanol 

o 

o 

personal safety gear (defined in Project Health and Safety Plan) 

chemical-free paper towel3 

disposable gloves 

o waste storage containers: drums, boxes, plastic bags 

o cleaning containers: plastic buckets, galvanized steel pans 

o cleaning brushes 

4.0 Methods or Protocol for Decontamination 

4.1 General Procedures 

Th® extent of known contamination will determine to what extent the 
equipment needs to be decontaminated. If the extent of 

contamination cannot be readily determined, cleaning should be done 
according to the assumption that the equipment is highly 
contaminated until enough data are available to allow assessment of 
the actual level of contamination. 

Adequate supplies of all materials must be kept on hand. This 
includes all rinsing liquids and other materials listed in 
Section 3.0. 

4.1.1 

to 

4.1.2 

4.1.3 The standard procedures listed in the following section can be 
considered the procedure for full field decontamination. If 
different or more elaborate procedures are required for a specific 
project, they will be spelled out in the project work plan. Such 
variations in decontamination may include following all, just part, 
or an expanded scop® of the decontamination procedure stated herein. 

4.2 Standard Procedures 

4.2.1 Remove any solid particles from the equipment or material by 
brushing and then rinsing with available tap water. This initial 
step is performed to remove gross contamination. 
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4.2.2 Hash equipment sampler with the soap or detergent solution. 

4.2.3 Rinse with tap water 

4.2.4 Rinse with doionized water 

4.2.5 Rinse with methanol 

4.2.6 Repeat entire procedure or any parts of the procedure if necessary 

4.2.7 Allow the equipment or material to air dry before re-using 

4.2.8 Dispose of any soiled materials in the deoignated disposal container 

5.0 Specific Decontamination Procedures 

5.1 Submersible Pump 

5.1.1 Applicability 

Thio procedure will be used to decontaminate submersible pumps 
botwoon ground-water sample collection points and at the end of each 
day of uoo. 

5.1.2 Materials 

o plastic-nalgeno upright cylinder 

o 5-10 gallon plaotic water storage containers 

o mothanol and disponoer bottle 

o doionized wator and disponoor bottle 

o choaical froo paper towols 

5.1.3.1 During decontamination the submersible pump will be placed 
on a clean surface or held away from ground. 

5.1.3.2 When removing the submersible pump from each well the power 
cord and discharge line will be wiped dry using 
choaical-free disposable towels. 

5.1.3.3 Clean the upright plastic-nalgene cylinder with first a 
mothanol and then a doionized water rinse, wiping the free 
liquids after each. 
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5.1.3.4 Reverse pump backwashing all removable residual water 

present in the pump tubing. The pump should be shut off as 
8COQ AS lotctuiittbiit flow is observed from the reverse 
discharge. 

5.1.3.5 Rinse the stainless steel submersible down hole pump 
section with a liberal application of methanol and wipe dry. 

5.1.3.6 Place the submersible pump section upright in the cylinder 
and fill the cylinder with tap water, adding 50-100 ml of 
methanol for every one liter of water. 

5.1.3.7 Activate the pump in the forward mode withdrawing water 
from the cylinder. 

5.1.3.8 Continue pumping until the water in the cylinder is pumped 
down and air is drawn through the pump. At this time air 
pockets will be observed in the discharge line. Shut off 
the pump iasaodiately. 

5.1.3.9 Remove the pump from the cylinder and place the pump in th^ 
reverse mode allowing that all removable water be 
discharged on to the ground surface as discussed in Step 2. 

5.1.3.10 Using the water remaining in the cylinder, rinse the sealed 
portion of the power chord and discharge tube by pouring 
the water carefully over the coiled lines. 

5.1.3.11 When reaching the nest monitoring well place the pump in 
the well casing and wipe dry both the power and discharge 
lines with a clean paper towel as the pump is lowered. 

5.1.4 Quality Assurance 

To assure that decontamination is complete, field blank samples 
shall be collected using the cleaned submersible pump. These field 
blanks will be subsequently analyzed for the parameters of interest 
with respect to the ground water. 

The procedure for collecting the field blanks will comprise using 
the pump to withdraw the tap water used for decontamination, from 
the plastic cylinder to sample containers. This field blank sample 
collection procedure shall only be performed after the materials to 
b® used have b®®n decontaminated. 
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EMERGENCY RESPONSE CONTACTS AND TELEPHONE NUMBERS 

LOCAL EMERGENCY CONTACTS 

Ambulance Service g-j.1 
Police ! ! ! ! gii 

Fire : : : : : : : 911 

Hospital: Los Angeles County/ 
Harbor UCLA Medical Center (213) 533-2345 

Location: 1000 W. Carson Street 
Torrance, California 

Directions: ^ Head south on Normandie to Carson Street. 
The center is located on the corner of Normandie and 
Carson. 

HAZARDOUS MATERIALS INFORMATION 

EHA-INFO (800) 
Toxline (301) 
CHEMTREC (24-hour, emergency only) (800) 
ORNL, Toxicology Information Response Center . . (615) 
Poison Control Center (800) 

342-4636 
496-1131 
424-9300 
576-1743 
682-9211 

ENSR CONTACTS 

Pich Richter, Project Manager (714) 476—0321 
Mark Wood, Site Manager and Safety Coordinator . (714) 476-0321 
Alice Armstrong, Regional Health & Safety Mgr . . (805) 388—3775 
Onsite Telephone (213) 329-6379 

STANDARD PROCEDURES FOR REPORTING EMERGENCIES 

When calling for assistance in an emergency situation the 
following information should be provided: 

Name of person making call. 
Telephone number and location of person making call. 
Name of person(s) exposed or injured and location. 
Nature emergency and type of exposure, when appropriate. 
Actions already taken. 

Never hang up first when calling for emergency assistance. Wait 
for the dispatch operator to finish all questions. 
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HEALTH AND SAFETY PLAN 
SIGNOFF SHEET 

for the 

AMOCO CHEMICAL COMPANY SITE 

TORRANCE. CALIFORNIA 

ENSR Project No. 0350-004-100 

I have received a copy of the Health and Safety Plan prepared for 
the above-referenced site. I have read and understand its content, 
and I agree that I will abide by its requirements. 

Name 

Signature 

Company 
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1.0 General Applicability 

This SOP describes the methods used in obtaining subsurface soil 
samples for identification of soil grain-size distributions, 
stratigraphic correlations, and chemical analysis (if required). 
Subsurface soil samples are obtained in conjunction with soil boring 
and monitoring-well installation programs and provide direct 
information as to the physical makeup of the subsurface environment. 
This SOP covers subsurface soil sampling by split-spoon only, as this 
is the means most often used for obtaining samples from unconsolidated 
deposits. (See also, SOP 7220 - Monitoring Well Construction). 

2.0 Responsibilities 

It shall be the responsibility of the contract driller to provide the 
necessary materials for obtaining subsurface soil samples. This 
includes the split—spoon sampler and sample containers (sized according 
to project requirements) as well as the appropriate boring logs. It is 
the contract driller's responsibility to maintain a complete set of 
boring logs for the record. Standard Penetration Tests (SPT) (ASTM: 
1586-67) will be conducted by the contract driller if required by the 
project. Equipment decontamination shall also be the responsibility of 
the driller. 

It shall be the responsibility of the project geologist/engineer to 
observe all activities pertaining to subsurface soil sampling to ensure 
that all the standard procedures are followed properly, and to record 
all pertinent data on a boring log. It is also the 
geologist/engineer's responsibility to indicate to the contract driller 
at what specific depth samples shall be collected. The 
geologist/engineer will maintain custody of all samples until they are 
shipped or delivered to their appropriate destination. 

3.0 Supporting Materials 

In addition to those materials provided by the contract driller, the 
geologist/engineer will provide: 

o sample bottles and labels 
o boring logs 
o field notebook 
o chain-of-custody forms and tape 
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A.O Methods or Protocol for Use 

A.1 General Procedures 

The sampling depth interval is typically one (1) sample per every five 
(5) vertical feet with additional samples taken, at the discretion of 
the project geologist/engineer, when significant textural, visual or 
odor changes are encountered. 

The following are the standard procedures to be used in advancing 
casing and obtaining soil samples. 

Specific requirements described in a project's task plan may call for 
deviations in the standard procedures but these will be taken into 
account on a project by project basis. Any deviations from specified 
procedures will be recorded on the boring log or into a field notebook. 

A.2 Standard Procedures - Advancing Casing 

A.2.1 The casing shall be advanced to the required depth. All 
loose material within the casing shall be removed prior to 
sampling. The casing shall be advanced according to 
project requirements. Borings are typically advanced by 
two methods, drive-and-wash casing, and hollow-stem 
augering. The casing shall be of the flush joint or flush 
couple type and of sufficient size to allow for soil 
sampling, coring, and/or well installation. All casing 
sections shall be straight and free of any obstructions. 
Hollow-stem augers or solid flight augers with casing may 
be used according to specific project requirements as 
described in the project task plan. If hollow-stem augers 
are to be used, the bit shall be equipped with a plug 
device to be removed at the required sampling depth. 

A.2.2 For those borings which encounter obstructions, the casing 
shall be advanced either past or through the obstruction by 
drilling, mechanically fracturing, or blasting (if 
required). If the obstruction is bedrock, a rock core 
shall be taken according to project requirements and 
following the stand?rd procedures for rock coring (SOP it 
7210). 

A.2.3 The use of recirculated water shall not be permitted when 
casing is being driven, unless specified in the project 
task plan, directed and properly documented (in field 
notebook, logs) by the geologist/engineer. 
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4.2.4 If recirculated water is used all loose material within the 
casing shall be removed by washing to the required sampling 
depth using a minimum amount of water. Care shall be taken 
to limit recirculation of the wash water to those times 
when the water supply is extremely limited or unavailable. 

4.3 Standard Procedures - Soil Sampling 

4.3.1 Subsurface soil samples shall be obtained using a 
split-tube type sampler (split spoon) having a 2-inch O.D. 
with a corresponding 1 3/8-inch I.D. and a 18- or 24-inch 
long sample capacity. It shall be equipped with a ball 
check valve and may require a flap valve or basket-type 
retainer for loose—soil sampling. Sampling frequency will 
be as stated in Section 4.1, or as otherwise specified in 
the project task plan. 

4.3.2 Sampling depth shall be independently determined by the 
inspecting geologist, and any discrepancies shall be 
resolved prior to obtaining the sample. 

4.3.3 Samples shall be obtained using the standard penetration 
test (SPT), which allows for determination of resistance 
within the deposits. The sampler shall be driven using a 
140-pound hammer with a vertical drop of 30-inches using 1 
to 2 turns of the rope on the cathead. A certificate 
indicating exact weight may be required for documentation 
purposes. The number of hammer blows required for every 6 
inches of penetration shall be recorded on the boring log. 

4.3.4 The sampler shall be immediately opened upon removal from 

the casing. If the recovery is inadequate, another attempt 
shall be made before drilling progresses. Adequate 
recovery should be no less than 12 inches, not including 
any residual wash material brought up with the sample. 

4.3.5 The sample shall be split if necessary, placed in the 
appropriate container, labelled, and placed in the storage 
box. The boring log and the sample container/label should 
contain the following information for each sample: site 
name, boring location, depth, blow counts, recovery, sample 
number and collection date. The type of material shall be 
indicated in the boring logs and will be described using 
the Unified Soil Classification System (ASTM: D2487-69 and 
D2488-69). 

4.3.6 The sampler shall be cleaned with water between attempts in 
order to prevent cross-contamination. If further 
decontamination is required, SOP 7600 shall be consulted. 
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4.3.7 Proper procedures for delivery to the designated laboratory 
shall be initiated when all samples are collected. This 
includes packaging, shipping with sample logs, analysis 
request forms, and chain of custody forms. 

Various forms are required to ensure that adequate documentation of 
each sample is followed and will include: 

In addition, a field log book will be kept as an overall log of all 
samples collected throughout the study. All documents are retained in 
the appropriate project files idefinitely. It is important that all 
field documentation be as complete as possible to ensure traceability 
(QA/QC requirements). 

5.0 Documentation 

sample logs 
boring logs 
chain of custody forms 
shipping forms 
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1.0 Purpose and Applicability 

This SOP details the considerations necessary to conduct field 
analytical screening of organic contaminants using a portable gas 
chromatograph (GC). The scope of this SOP is limited to general 
procedures necessary to properly understand and organize field 
screening programs and to ensure that the collected data are of 
acceptable quality. 

2.0 Definitions 

Oftfi CfaypfflflfcQK?TAPhy A method of separating the constituents of a 
sample for subsequent identification and quantification. A sample is 
injected into the instrument where it is volatilized and carried 
through a separating column by an inert carrier gas. Each separated 
component leaves the column and enters the detector where it creates an 
electronic signal. 

ChffQma.tPftK'flphJ.C cplwro - The separation of. sample components is 
achieved in the chromatographic column. The column consists of a tube 
whose tendency to retain or pass a compound carried into it by a 
carrier gas stream will vary depending on properties of the compound. 
The tube may be either glass, stainless steel or Teflon®. Two types 
of analytical columns exist - packed columns and capillary columns. 

Gflyyifiy - The gas used to transport agaseous sample through a 
chromatographic column to the detector of a gas chromatograph. In the 
Photovac Model 10S50 this air must contain less than 0.1 ppm total 
hydrocarbons. This type of gas is commonly referred to as "ultra zero 
grade" or "hydrocarbon free" air. "Zero grade" air is not recommended 
by Photovac. 

RXflPtritPh PAR-turfi Detector (ECD) — A detector in which a voltage is 
produced through ionization of a special carrier gas, usually nitrogen 
or argon/methane, and organic compounds (esp. PCBs, alkyl halides, 
carbonyls, nitriles, nitrates, and organometals) are detected through 
their capacity to absorb electrons and therefore impede electrical 
current„ The resulting reduction in electrical current is monitored by 
an electrometer and is displayed as a positive signal on a meter or 
strip chart recorder. The detector is virtually insensitive to 
aliphatic hydrocarbons, alcohols, and ketones. 

ENSR Consulting and Engineering 
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Flame Ionization Detector (FID) — A defector in which eolecmles are 
ionized in a hydrogen flams. The ions and electrono formed decrease 
electrical resistance in a gap between two electrodes and permit the 
flow of current, which is amplified and displayed on a meter or strip 
chart recorder. 

Photoionization detector (PIP) - A defector that uses an ultraviolet 
light source to ionize individual constituents. Gaseous contaminants 
are ionized as they emerge from the column and the ions are then 
attracted to an oppositely charged electrode, resulting in an 
electrical current which is amplified and measured on a numerical scale 
(meter readout) or recorded on paper (strip chart). 

fleadBFaoe — The air space above a soil or aqueous sample in a closed 
container into which organic compounds can volatilize. For example, 
when a VOA vial is three quarters filled with water or soil, the 
remaining quarter of the vial is headspace. The air from the headspace 
(after agitation) is sampled in the portable GC. Only gaseous 
headspace (no liquids) normally can be injected into portable GCs 
because of the absence of heated injection ports. CAUTIONS The 
Phofovac 10SOO series off portable GCs cannot accept liquid samples. 

Retention Time - The total time required for a chemical component to 
elute off a chromatographic column. The retention time is measured 
from the time of injection until defector,response. 

Standard - A known reference chemical compound. The standard can be in 
a vapor state in a VOA vial or in a TedlarO bag. If the portable GC 
is equipped with heated injection ports, standards in distilled water 
or methanol can be used. The concentration of thQ standard is usually 
known and, if so, can be used to perform quantitative analysis. After 
the vial has been agitated and the headspace has reached equilibrium 
with the liquid, a syringe is used to withdraw a predetermined volume 
of the headspace gao. The headspace aliquot can then be injected onto 
the column for chromatographic analysis. Comparison of the retention 
times of the standard to the retention time of unknown sample peaks 
tentatively identifies the unknown sample peaks. 

Muffled Soil - Soil that has been baked in a 400° muffle furnace for 4 
hours to remove volatile organics. 

Volatile Organic Compounds (VOC) - Hydrocarbon-based chemicals that are 
_ characterized by low boiling points and high vapor pressures. 

EWSR Consulting and Engineering 
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Elttte — To remove sorbed materials (chemicals) from a sorbent (column) 
by means of a carrier gas. A compound is said to elute when it emerges 
frcH the outlet end of the chromatographic column into the detector. 

Potential (IP) — The energy level at which ionization of a 
compound occurs. This is generally expressed as electron volts (eV). 

3.0 Health and Safety Considerations 

Health and safety considerations are dependant on site logistics, the 
nature of the contaminated material, the chemical parameters to be 
analyzed, and the type of gas chromatograph. The manufacturer's 
instructions and the project Health and Safety plan should be consulted 
for specific requirements. 

Standard laboratory safety practices should be followed when handling 
chemicals and using equipment (e.g., syringes, compressed gas 
cylinders). Appropriate personal protection should be worn when 
necessary. If a mobile laboratory ia used, the laboratory should be 
adequately ventilated and properly equipped (e.g., fire extinguisher, 
eyewash, spill kit). 

4.0 Quality Assurance Planning 

The following items depend on site logistics, site—specific chemistry, 
the nature of the contaminated media to be studied, and the objectives 
of the study. Each topic must be considered and addressed in the 
planning of the field program. 

Basic Quality Assurance procedures for QC analyses are outlined in 
Section 9.0. 

4.1 Training 

All field technicians performing gas chromatography must be 
properly trained in the chromatographic principles employed, the 
project data objectives, sample preparation procedures, health and 
safety procedures and the project QA procedures. 

4.2 GC Laboratory Environment 

tfhen specific concentration data are needed, non-portable GC 
eipsipasmt can be set up in a mobile laboratory. The mobile 
laboratory may be inside a van or office trailer. Consequently, 
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the space which will be available in vehicles at the site must be 
carefully considered, as it may dictate the type of GC which will 
be used to perform analyses,. Unless mobility is critical to the 
field program, it is preferable to establish the field laboratory 
inside a building at the sit®, if one is available. 

Laboratory type gas chromatographs, like other electronic 
instrumentation, function best in a temperature—controlled 
environment. The colder the ambient temperature, the longer it 
takes for the instrument to wans up, and the slower the instrument 
response time. In addition, operational problems are encountered 
more frequently at extremely high or low ambient temperatures. It 
is therefore best to operate the instrument in an environment 
which co®es as close to the range of 55°F - 80°F as possible. If 
analyses are being performed in the back of a van, it may be 
necessary to have the vehicle's heat or air conditioning on 
continuously in order to maintain the air temperature. However, 
the vehicle's exhaust emissions must be vented away from the 
analytical activities, or severe background interference may be 
experienced. For long-term projects conducted in the winter or 
summer, it may be necessary to conduct analyses in a heated or 
ait-conditioned insulated trailer. 

When using laboratory instruments without a heated column in a 
field office, changes in ambient temperature will result in 
changes in compound retention times. Therefore, the ambient 
temperature should be monitored, and precautions taken to minimize 
fluctuations in the tsaperature of the operating environment. For 
instance, the GC should not be placed near the door of the 
vehicle, near the.heating unit, or near the air stream from an air 
conditioner. 

it.3 Calibration Standards 

The analysis of standards serves two purposes essential to 
successful gas chromatography: 

1) establishment of colusm retention time windows for target 
compounds to facilitate their identification; and 

2) development of response factor data that can be used in 
quantifying responses observed during sample analyses. 

ENSR Consulting and Engineering 
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To achieve the first objectives standard mixes must contain 
measurable quantities of all of the compounds to be identified. 
Further, it must be remembered that slight changes in column 
conditions (e.g., temperature, carrier gas flowrate) can produce 
dramatic changes in retention times. Retention time standards 
should be analysed frequently if column conditions are not 
constant. 

The second objective requires that the concentrations of the 
calibration standards be accurately known. For some detectors 
(e.g., PID) reliable relative response information exists that can 
be used to determine the response factor of one compound from the 
response factor of another. For example, if a GC/PID is being 
used to measure benzene, toluene and xylene, the calibration 
standard should contain all three compounds, but only the • 
concentration of benzene in the calibrant need be accurately 
known. Response factors for toluene and xylene can be derived 
from the benzene response factor using experimentally proven 
relative response data. This may be done only when reliable 
relative response data exists. 

Standards used in the field should be: 

"" of the same medium (matrix) as the samples 
in a range of concentrations, such that one standard has 
approximately the same concentration as is expected in 
samples, and one standard is just above the expected limit 
of defection. At least one additional standard having a 
concentration between the other two 6hould be included to 
monitor linearity. 

When only relative concentration data are needed, such as when 
performing soil gas sampling, pre-packaged standards may be used.~ 
Another approach is to add a known aliquot of a compound of 
interest (or the actual product being sought in the soil) to a 
Tedlar bag filled with carrier gas. 

4.4 Equipment 

Instruments 

There are numerous gas chromatographs on the market; the choice of 
instrusraait wULi depend on the analytes of interest, field 
condifimnn, aaad space limitations. Instruments not available 
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within ENSR may be leased from outside vendors. Adequate planning 
is required in order to be certain that the desired instrument 

be available when needed. Portable and transportable gas 
chromatographs are available with a wide variety of options. 

Ovens 

Analyses can be run on a heated column by using either an 
isothermal or temperature-programmable oven. Heated columns will 
shorten analysis time; and since the temperature is held constant, 
a heated column will help to eliminate the changes in retention 
timeo associated with changing ambient air and column 
temperature. For certain analyses, such as a mixture of PCBs, it 
is advantageous to use temperature programming during the course 
of an analysis to decrease the retention time of slow-eluting 
compounds (e.g., Aroclor 1260). 

Output from the gas chromatograph can go to either a strip chart 
recorder or an integrator, either of which may be integral to or 
separate from the instrument. An integrator offers the advantage 
of more accurate peak quantitation and the ability to store 
calibration data. Use of a strip chart recorder necessitates 
manual measurement of peak heights and retention times, which can 
be-time consuming. In the case of the Photovac Model 10S50, an 
onboard integrator outputs integrated peak heights in units of 
millivolts per second. 

Input 

Samples can be introduced into a GC via manual injection with a 
syringe (for one type of headspace analysis), or through automated 
sampling devices such as a pusp (for air or soil gas sampling) or 
an auto sampler (for liquid samples in quantity). The device used 
will depend on the type of analysis being performed. 

A packed column consists of a tube packed with an inert solid 
material supporting a thin film of nonvolatile liquid. Packed 
columns vary according to their length, diameter, and packing 
material. Packed columns may be made of teflon, stainless steel, 
or glass, goaerally have an outer diameter of 1/k or 1/8 inch, and 
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are usually about k to 6 feet in length. Packed columns may be 
used for either ambient or high temperature analyses; a stainless 
steel or glass column must be used when the column will be heated. 

Capillary columns are composed of fused silica or borosilicate 
glass, vary in length from 15 to 30 meters, and vary in inner 
diameter from 0.25 mm to 0.75 ma. Capillary columns are generally 
used in conjunction with an oven. Capillary columns do not 
contain a packing material, but rather a thin film or coating on 
the inner wall which acts similarly to retain compounds in the 
column. Capillary columns yield sharper peaks and better 
resolution than packed columns. They are used when it k.is 
necessary to attain high resolution of a mixture of different 
compounds. 

It is difficult to predict which type of column will yield a 
faster analysis time. Analysis time depends on the length and 
temperature of the column, the flow rate of the carrier gas, and 
the density of the packing material. 

The reader should refer to a catalogue of chromatography supplies 
(e.g., Supelco), or the specific operating guidelines for the 
instrument being used, in order to determine which type of column 
would be cost suited to a given application. 

Detectors 

The choice of detector for a given instrument depends on the 
analytes of interest. Photoionization detectors (PID) are used 
for analysis of volatile organics, particularly aromatics. Flame 
ionization detectors (FID) are used for analysis of a wide variety 
of volatile and semi-volatile organic compounds. Electron capture 
detectors (ECD) are used for the analysis of halogenated 
compounds, particularly PCBs, pesticides, and chlorinated 
solvents. The type of detector desired is likely to be the main 
factor in determining instrument choice, as many portable field 
GCs do not have interchangeable detectors. 

Automatic PraftramminR 

The Photovac 10S50 model portable GC is controlled by an onboard 
computer, programmable by the instrument operator. It is critical 
to assure that the program being used is compatible with the 
objectivea of the sampling effort. 
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5.0 Responsibilities 

The project manager is responsible fors 

o organising all of the instrumentation, supplies, and instruction 
manuals necessary to conduct analyses in the field; 

o ensuring that all personnel scheduled to perform field analyses 
have been properly trained in sample preparation, instrument 
operation, and quality assurance procedures; 

o maintaining proper records of all field screening data generated; 
o ensuring that equipment and procedures are applied in a 

technically valid manner. 

The field technician is responsible for: 

o proper operation and calibration of instrumentation in accordance 
with equipment manuals and the project work plan; 

o complete and accurate documentation of field activities, including 
sampling methods, instrument calibrations, and analysis results. 

The equipment coordinator is responsible for: 

o Storage of equipment in a limited access area; 
o Issuance of equipment to project personnel; 
o Maintenance of equipment in accordance with the manufacturer's 

recommended schedule and procedures; 

o Documentation of equipment repairs, preventive maintenance, and 
use. 

6.0 Applications 

Common applications of field screening using portable gas 
chromatographs are air monitoring, soil gas monitoring, and screening 
of soil and water samples. Headspace analysis can be used during 
drilling of monitoring wells to obtain information about the vertical 
distribution of contaminants. Analysis of ambient, or breathing zone 
air samples can be used to monitor the safety of personnel in a work 
area. Screening of volatiles in soil is of use during soil excavation, 
as it provides an onsite determination of when the excavation has 
reached an acceptable level of contamination (contaminant 
concentration). In same cacao it is also practical to use similar 
methods in ccr^-ilnation with simple extraction procedures to screen for 
certain s^i-voiatile coapooasds (eg., PCBs). 
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Soil gas sampling can be accomplished using a specially designed vapor 
probe which is manually inserted into the soil,. This technique is 
useful in cases where heavy equipment used to conduct soil borings 
would not be appropriate. This type of field screening is useful for 
determining the relative contaminant concentrations (nondetectable, 
low, medium, high) at sites. This is a cost-effective approach to 
collecting data for detecting volatile contamination and for directing 
soil boring locations. 

Field screening data are best used to determine the presence or absence 
of detectable quantities of certain materials, and to develop general 
information about their distribution at a site. Limitations inherent 
in field screening techniques include the following: 

o This method does not provide definite identification of specific 
constituents (compound-specific data). 

o Generally, only qualitative or semi-quantitative screening data 
can be obtained. Preparation and analysis of accurate standards 
can be difficult under field conditions. 

Sample concentrations obtained through field screening with a portable 
gas chromatograph usually must be considered approximate, as they may 
vary dramatically from the "true" sample concentration, particularly 
near the detection limit. 

If the gas chromatograph is equipped with an oven that controls column 
temperature, quantitative data can be obtained through careful 
calibration with certified standards. 

7.0 Required Materials 

The following list identifies the type of equipment and supplies which 
may be necessary to use gas chromatography in the field. Exact 
equipment needs will be project-specific and will be detailed in the 
technical instructions for each type of analysis and in the 
project-specific work plan. This will be particularly true for mobile 
laboratories. 

o Portable gas chromatograph 
o flowmeter 

o carrier gass, with <0.1 ppm total hydrocarbons (usually in 
compressed gam cylinders) 

o 2-stage EGsmlaitor, or fill tube 
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o syringes (liquid and gas—tight with side—port needles) 
o VOA vials for headspace analysis 

o pre-prepared standards (air, headspace, or liquid) 
o notebook for chromatograms 
o thermometer (0-100°C) 
o external battery for GC 
o Tedlar bags 
o soil gas probe and connective Teflon tubing 

8.0 Procedures 

8.1 Preparation of Standards 

8.1.1 Air Standards 

It is necessary to use an air standard when analyzing air 
samples or performing soil gas surveys. Air standards can 
either be made up by the GC operator, or purchased in 
pre-made calibrant gas canisters from a manufacturer. 
Pre-made calibrants in compressed gas cylinders are 
desirable, but often cannot be obtained for the appropriate 
compoimd(s) in the desired concentrations. It is often 
necessary to prepare calibrants in the field. 

The technique of making air standardo requires the use of a 
Tedlar gas-tight bag, a liquid syringe, a supply of 
high-purity ctxapreaoed air (ultra-zero air), a flowmeter, a 
calculator, and a supply of the volatile organic compound 
of interest. This method is only feasible for standards 
containing volatile organic solvents, as the liquid must 
completely volatilize once it is injected into the bag. 

Using this method, the Tedlar bag (or equivalent container 
from which samples can be taken with a syringe) is filled 
with a known quantity of high-purity air. To measure the • 
quantity, the air should be fed from the compressed gas 
cylinder or pump through a flowmeter (e.g., dry gas meter), 
then through a charcoal column and into the bag. A dry gas 
meter will provide a direct volume measurement and does not 
require power. A known volume of clean air can also be 
obtained by using a calibrated battery-operated 

constant-flow pxssp (e.g., a personal sampling pump) to pump 
air through a charcoal coltsn and into the Tedlar bag. 
ffere, the voluae is measured by p^egping at a known flowrate 
for a known time interval, measured with a stopwatch. A 
third option is to use a calibrated critical orifice 

ENSK Consulting and Engineering 
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between the compressed gas cylinder regulator and the 
Tedlar bag. As long as sufficient pressure drop across the 
critical orifice is maintained throughout, the orifice's 
calibrated flowrate and the time interval (measured by 
stopwatch) will dictate the known volume. 

A known quantity of the compound of interest is then 
injected into the bag and allowed to volatilize. The 
desired volume of standard is then withdrawn from the 
sampling port in the bag using a gas-tight syringe, and 
injected into the GC? or by oonnecting the bag directly to 

.the calibrant intake on the GC (Photovac) with teflon 
tubing. 

The problem with making standards in this manner is that it 
is difficult to ensure the standard concentration 
accuracy. The gas-tight bags may leak, or may be permeable 
to some gas constituents, and therefore may degrade with 
time. It is prudent to make up a fresh standard each day, 
and even so, a change in standard concentration may be 
noticed through the course of a day. In addition to 
inaccuracies due to the leaks and permeabilities, the 
actual amount of liquid solvent injected into the bag may 
vary due to a small amount of evaporation from the syringe 
needle before it is injected into the bag, or incomplete 
delivery of the solvent from the syringe. 

The equation used to calculate the volume of a liquid 
standard that must be injected into a tedlar bag to produce 
the desired concentration gas standard is expressed as the 
following: 

T x N x 7 a 

1 D ITv—& 2 10~ 
ffll 

where: I o the required injection volume in nL 
T • the target concentration in ppm 
M <=> the molecular weight in g/mol 

Vg o the syatea (tedlar bag) volume in L 

D o the density of the liquid compound in g/ml 
= the Eolar volirae L/raoi 

^see figure 2 for derivation of calculation 

ENS& Consulting and Ensineerins 
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Note 1: The molar volume must be corrected for temperature 
and pressure using the Ideal Gas Law, PVoRT. 
For example, the molar volume of any gas at 25°C 
and 1 ata (SIP) is: 

where: V = volume L/mole 
R ° universal gas constant = 

(0.08*206 liter atm/mol k) 
P =• pressure •=> atm 

T a temperature degrees Kelvin 

„ (Qn082Q6 liter atm/mol k) (29R-tSk1 
1 atm 

=• 24.47 L/mole 

The following is an example calculation to determine the 
volume of liquid trichloroethylene (TCE) that must be 
injected to produce a concentration of 25 ppm in a 10-L 
Tedlar bag. 

Density of TCE = 1.4642 g/mL 
Molecular weight of TCE = 131~g/mol 
Temperature o 25°C 
Pressure •=> 1 atm 

Target concentration = 25 ppm 
Tedlar bag.volume • 10 L 

I a 0,3?,) as QQ) ,«-3 _ n oi ht 
L (1.4642) x (24.47) 35 10 ° °'91 *L 

Therefore the injection volume necessary to prepare 10 
liters of a 25 ppm standard of TCE at 25°C and 1 atm would 
be 0.91 [tL. 

8.1.2 Headspace Standards 

Aqueous headspace standards must be used when conducting 
headspace analysis on water or soil. Headspace analysis 
can only be used when analyzing for volatile organics, 

ENSR Consulting and Engineering 
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since these are the only compounds which will volatilize 
into the headspace in sufficient quantity for analysis at 
ambient conditions. 

Aqueous headspace standards are made by mixing a known 
quantity of solvent(a) into a known quantity of deionized 
water or muffled soil. A 40-ml VOA vial is then filled 
?vthwhl? 8tandard« and using a plastic syringe, 10 ml of 
the liquid is withdrawn to create a 10 ml (25%) headspace 
in the vial. The vial should then be shaken for one minute 
prior to use as a calibrant to drive the volatiles into the 
headspace. Headspace standards are typically used in 
conjunction with soil saiapling headspace analysis. 

8.1.3 Liquid Standards (Solvent Extracts) 

Liquid standards are made by mixing a known quantity of the 
compounds of interest in the appropriate organic solvent to 
simulate a solvent extract. This type of standard is used 
in semi-volatile organics analyses, because it is a solvent 
extract (compounds of interest dissolved in solvent) that 
s injected into the GC to analyze these samples. This 

?ie of.analjrsis should never be attempted with a Photovac 
10S series GC, but can be performed with a Foxboro OVA in 
GC mode. 

8.2 Ins trumen t Calib ra t ion 

At a minimum, standards should be analyzed at the beginning and 

hI adaJ °f aoaly8i8* specific concentrations are 
ought standards should also be analyzed every 2-3 hours over the 
urse of the day, to check instrument response and determine if 

retention times have drifted. Samples should be quantitated using 
the standard which was run closest in time to the sample. The 
frequency of analysis of standards should be increased if 
instability is observed in the colion or detector due to varying 
environmental conditions. varying 

When quantitative (i.e., specific concentration) results are 
desired^ it is necessary to calibrate the instrument with a range 
of standard concentrations, in order to check the linearity of the 
iaotrtsaamt reopease. If the instrument response is not linear 
U.e.9 increasing standard concentrations do not produce a ' 
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proportionate increase in peak height) then samples should be 
quantitated using the response factor derived from the standard 
which is closest in concentration to the sample. 

Duplicate injectiono of the standard should be made at the 
beginning of each day to check for reproducibility. Standard 
chromatograms should have duplicate peak heights (or areas, when 
an integrator is used) within 20% of each other and retention 
times within 5% of each other. If this stability goal is not 
achieved, causes of the instability, such as room temperature 
fluctuations or instrument malfunctions should be found and 
corrected. 

For accurate sample quantitation, it is important that standards, 
samples, and blanks be run with the same instrument parameters; 
therefore, standards should be rerun each time an instrument 
parameter (e.g., column or detector temperature, event settings, 
etc.) is changed. 

8.3 Sample Analysis 

Sample analysis methods vary according to the sample matrix and 
the requirements of the projects. Detailed procedures are 
described in the technical instructions for each type of analysis 
and in the project-specific work plaji. 

9.0 Quality Control Checks and Acceptance Criteria 

9.1 Blanks 

Blanks are run as a quality control measure, in order to show that 
any contamination defected in a sample is truly native to the 
sample and has not been introduced by the operator (via a dirty 
syringe or contaminated solvents) or the instrument (via 
contaminated inlet lines). 

° SyyiAgfi are used when air or headspace samples are 
being introduced into the instrument via manual injection. 
A known quantify of the ambient air is injected into the 
instrument, using the same syringe as was used for the 
sssplea. Alternatively, syringe blanks may be obtained by 
withdrawing air from an empty pre-cleaned VOA vial or other 
supply of clean air if the ambient air is suspected of 

ENSR Consulting and Engineering 
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contamination. Syringe blanks should be run at the 

beginning of each day and after every contaminated sample, 
order to insure that no contaminants remain in the 

syringe before the nest sample is run. Chromatograms for 
blanks should be void of any peaks. If peaks appear in the 
blank chromatogram, the syringe should be flushed out a few 
times with clean air and the blank injection repeated. If 
the problem is then not rectified, the syringe should be 
cleaned or a new syringe used. In the latter case, use of 
a new syringe should begin with a syringe blank. 

My are used for ambient air monitoring and for soil 
gas sampling. Air blanks may consist of ambient air or 
hydrocarbon-free air. Air blanks should be run before each 
soil gas sample to ensure the sampling train and instrument 
are clean. 

° Blflflks (or solvent blanks) are used when solvent 
extracts are analyzed, as in the case of PCBs or other 
semi-volatile compounds. A reagent or solvent blank is 
simply an injection of "clean" solvent to ensure that 
contaminants are not present as impurities in the solvent 
being used for extractions. Obviously any contamination 
introduced via the syringe or any other transfer vehicle 
will also be detected by a solvent blank. As in the case 
of syringe blanks, the blank chrooatogram should be free of 
peaks other than the solvent peak itself. 

9.2 Field Duplicates 

A duplicate (repeat) analysis of at least one contaminated sample 
(i.e., a sample that contains measurable quantities of target 
compounds) should be performed each day to monitor and assure the 
precision of the analytical method. 

In addition, it is prudent to perform replicate injections of a 
sample containing measureable quantities over a period of time to 
detect degradation of samples over tice. This is essential if 
significant time eay elapse between collection and analysis of 
samples. 

EWSR Consulting sod Enffin©@rinff 
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10.0 Documentation 

The chromatograms for a group of samples should be labeled at the 
beginning of the day with the following informations 

o site name 
o project number 
o date analyzed 
o analyst name 
o instrument 
o column used 

o carrier gas specifications 
o carrier gas flowrate 

o column temperature setting (if controlled) 
o chart speed (cm/hr) 
o chart input (V) 

o program used (Photovac 10S50) 
o map or sketch showing sampling points 

Each individual, chromatogram during the course of the day should be 
labeled with the following information: 

o sample identification or number 
o gain or attenuation 
o injection volume (pL) 
o time of injection 

o ambient temperature during analysis 
o flowmeter readings 

Peaks in the sample chromatogram should be labeled if they can be 
tentatively identified based on comparison with a known reference 
standard. 

Chromatograms should be pasted or taped to the Field Record Log 
(Figure 1) in a bound notebook. The table of contents in this notebook 
should consist of a sample sequence log, which lists each sample 
analyzed (by ID no.) and the date and time of each analysis. An 
additional column can be used for remarks on any notable properties of 
the samples (e.g., color, odor, etc). 

In addition to the chromatogram notebook, a field logbook must be 
maintained that documents the chronology of daily events. Information 
that should be recorded in the logbook includes the instrument 

ENSR Consulting and Eneineerins 
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operator's name; any problems with instrumentation, with explanation of 
corrective actions; any changes in ambient temperature or the working 
environment (whether inside or outside); any circumstances of sample 
collection that might affect the meaning or interpretation of the data; 
how standards were prepared and analysed; and any calculations of 
sample or standard concentrations. Each page in the logbook should be 
dated and signed by the person staking the entry. 

The reader should refer to the troubleshooting guide that may be 
NK > A 4 M /-> J C P..—_ 1 * 

11.0 Troubleshooting 

obtained from Supelco. 

2111J 9899-999-030 
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j 

Figure 2 

DERIVATION OF STANDARD CALCULATION 

Density of TCE o 1.4642 g/mL 

Molecular weight of TCE o 131 g/mol 

Target concentration <=• 25 ppm 

Tedlar bag volume ° 10 L 

25 s 25, UL TGS = 2.5 x 10 3 L TCE 
L air L air 

Therefore, at 25 ppm TCE, the total volume of TCE gas in the 10 L bag will 
ho • 

X 10 5 L TCF 1Q 2.5 x 10"* L TCE 
L air 10 10 L air 

Then the volume of liquid TCE that will occupy 2.4 x 10"* liters as a gas 
must be computed using the ideal gas law, which states that in a standard 
atmosphere at 25°C and 1 ats, one mole of gas occupies 24.47 liters. Thus 
the number of moles of TCE in 2.5 x 10~^ liters is: * 

2.5 x 10~* L TCE x • 1.02 x 10~5 moles 

Since the density and molecular weight of liquid TCE are known to be 1.46 
g/mL and 131 g/mole, respectively, the volume of liquid TCE that must be 
injected into the Tedlar bag is: 

1.02 x ID""5 coles x = 9.1 x 10~^ mL 

= 0.91 pL 

Therefore a 0.91 pL injection of TCE in a 10 L Tedlar bag will result in a 
TCE concentration of 25 ppm. 
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1.0 General Applicability 

This SOP describes the methods to be used for the decontaminization of all field 
equipment which becomes potentially contaminated during a sample collection 
task. The equipment may include split spoons, bailers, trowels, shovels, hand 
augors, or any other type of equipment used during field activities. 

Decontamination is performed as a quality assurance measure and a safety 
precaution. It prevents cross-contamination between samples and also helps to 
maintain a clean working environment for the safety of all field personnel 
involved, including the environment. 

Decontamination is mainly achieved by rinsing with liquids which include: soap 
and/or detergent solutions, tap water, deionized water, and methanol. Equipment 
will be allowed toiair dry after being cleaned or may be wiped dry with chemical 
free cloths or paper towels if immediate re-use is needed. 

The frequency of equipment use, dictates that most decontamination be 
accomplished at each sampling site betwoen collection points. Haste products 
produced by the decontamination procedures such as waste liquids, solids, rags, 
gloves, etc. will be collected and disposed of properly based on the nature of' 
contamination. All cleaning materials and wastes should be stored in a central 
location so as to maintain control over tho quantity of materials used and/or 
produced throughout the study. 

2.0 Responsibilities 

It is the primary responsibility of the site operations manager to assure that 
the proper decontamination procedures are followed and that all waste materials 
produced by decontamination are properly stored and disposed of. 

It is the responsibility of the project safety officer to draft and enforce 
safety measures which provide tho boot protection for all persons involved 
directly with sampling and/or decontamination. 

It is tho responsibility of any subcontractors (i.e., drilling contractors) to 
follow tho propor, designated decontamination procedures that are stated in 
their contracts and outlined in the Project Health and Safety Plan. 

] 

It is tho responsibility of all personnel involved with sample collection or 
decontamination to maintain a clean working environment and to ensure that any 
contaminants aro not negligently introduced to tho environmont. 

D.cont.MuauoSTANDARD OPERATING PROCEDURE 
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3.0 Supporting Materials 

0 30np "d/or "lution., t„p HPt„, d.iooUed 

° POr'°"al ,,ar <d*"«" 1- Haolth nnd s.f.t, 

° chemical-fra® paper towels 

° disposabl® gloves 

° "onto dtoraea oontain.ro: dauma, boM„, pUttic b,88 

O olnnnin, cont.in.ro: pU,tic buctst3i sol„Miled ̂  ̂ 

o claaning brushos 
I 

4.0 Methods or Protocol for Decontamination 

4.1 General Procedures 
I 

4.1.1 Tho estent of known contamination win 
equipment needs to be decontaminate determine to what estent the 

^

contamination cannotbe "aduXlLinfd«t.nt of 
according to the assumption that thn^«»® c*®?ains should be done 
contaminated until enounh dnt* ! oquipaent is highly 

— tho actual level of contamination? * labl® to allow assessment of 

4 l-2 b °kopt«m, 

Section 3.0. 8 9Uld8 othap Aerials listed in 

4.1.3 Tho standard procedures listed in t-h« e~n • 
considered tho procedure for full field d J® fScfeio° caa b« 
different or more elaborate ll.f Contamination, if 
peoject, thoy will bo spollod out e?qu*ced foe a 8P®cific 
variations in decontamination may ine^dofoJw J1*!' S"Ch 
« to nnpondod ocopo of tta doeontami nation proc^r. o^SMSi. 

4.2 Standard Procedures 

•"P '• to rMovi .JonTcinti;,::̂ :.""- Thu uitui 
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4.2.2 Hash equipment sampler with the soap or detergent solution. 

4.2.3 Rinse with tap woter 

1 
4.2.4 Rinse with doionized water 

4.2.5 Rinse with methanol 

4.2.6 Repeat entire procedure or any parts of the procedure if necessary 

4.2.7 Allow the equipment or material to air dry before re-using 

4.2.8 Dispose of any soiled materials in the designated disposal container 

5.0 Specific Decontamination Procedures 

5.1 Submersible Pump 

5.1.1 Applicability 

to 

This procedure will be used to decontaminate submersible pumps 
botwoon ground-water sample collection points and at the end of each 
day of uae. 

5.1.2 Materials 

o plastic-nalgone upright cylinder 

o 5-10 gallon plastic water storage containers 

o mothanol and disponsor bottle 

o doionized water and dispenser bottle 

o choaieal froo paper towols 

5.1.3.1 During decontamination the submersible pump will be placed 
on a clean surfaco or hold away from ground. 

5.1.3.2 Whon removing the submersible pump from each well the power 
cord and disehargo lino will be wiped dry using 
choaical-freo disposable towels. 

5.1.3.3 Clean the upright plastic-nalgene cylinder with first a 
mothanol and then a deionized water rinse, wiping the free 

\ liquids after each. 

0894J 
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Decontamination 

5.1.3.4 Reverse pump backwashing all removable residual water 

present in the pump tubing. The pump should be shut off as 
soon as intermittent flow is observed from the reverse 
discharge. 

5.1.3.5 Rinse the stainless steel submersible down hole pump 
section with a liberal application of methanol and wipe dry 

5.1.3.6 Place the submersible pump section upright in the cylinder 
and fill the cylinder with tap water, adding 50-100 ml of 
methanol for every one liter of water. 

5.1.3.7 Activate the pump in the forward mode withdrawing water 
from the cylinder. 

5.1.3.8 Continue pumping until the water in the cylinder is pumped 
down and air is drawn through the pump. At this time air 
pockets will be observed in the discharge line. Shut off 
the pump inaedlately. 

5.1.3.9 Remove the pump from the cylinder and place the pump in the 
roverse mode allowing that all removable water be 

discharged on to the ground surface as discussed in Step 2 

5.1.3.10 Using the water remaining in the cylinder, rinse the sealed 
portion of the power chord and discharge tube by pouring 
the water carefully over the coiled lines. 

5.1.3.11 When reaching the nest monitoring well place the pump in 
the well casing and wipe dry both the power and discharge 
linoo with a clean paper towel as the pump is lowered. 

5.1.4 Quality Assurance 

To assure that decontamination is complete, field blank samples 
shall be collected using the cleaned submersible pump. These field 
blanks will be subsequently analyzed for the parameters of interest 
with respect to the ground water. 

The procedure for collecting the field blanks will comprise using 
the pump to withdraw the tap water used for decontamination, from 
the plastic cylinder to sample containers. This field blank sample 
collection procedure shall only be performed after the materials to 
be used have been decontaminated. 

Page 
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1.0 Applicability 

This Standard Operating Procedure (SOP) is concerned with procedures 
associated with the packaging and shipment of samples. Two general 
categories of samples exist: environmental samples consisting of air, 
water and soil; and waste samples which include non-hazardous solid 
wastes and hazardous wastes as defined by 40 CFR Part 261. 

2.0 Responsibilities 
j 

It is the responsibility of the project manager to assure that the 
proper packaging and shipping techniques are utilized for each 
project. The site operations manager shall be responsible for the 
enacLraent and completion of the packaging and shipping requirements 
outlined in the project specific sampling plan. The site operations 
manager shall be responsible to research, identify and follow all 
applicable U.S. Department of Transportation (DOT) regulations 
regarding shipment of materials classified as waste. 

3 . 0  General Method 

The objective of sample packaging and shipping protocol is to identify 
standard procedures which will minimize the potential for sample 
spillage or leakage and maintain field sampling program compliance with 
U.S. SPA and U.S. DOT regulations. 

The extent and nature of sample containerization will be governed by 
the type of sample, and the most reasonable projection of the sample's 
hazardous nature and constituents. The EPA regulations (40 CFR Section 
261.4(d)) specify that samples of solid waste, water, soil or air, 

collected for the sole purpose of testing, are exempt from regulation 
under the Resource Conservation and Recovery Act (RCRA) when all of the 
following conditions are applicable: 

A. Samples are being transported to a laboratory for analysis; 
B. Samples are being transported to the collector from the laboratory 

after analysis; 
C. Samples are being stored (1) by the collector prior to shipment 

for analyses, (2) by the analytical laboratory prior to analyses, 

(3) by the analytical laboratory after testing but prior to return 

of sample to the collector or pending the conclusion of a court 

case. 1 

Qualification for categories A and B above require that sample 
collectors comply with U.S. DOT and U.S. Postal Service (USPS) 
regulations or comply with the following items if U.S. DOT and USPS 
regulations are found not to apply: 

000,'V; 
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The following information must accompany all samples and will be 
entered on a sample specific basis on chain of custody records: 

o sample collector's name, mailing address and telephone number, 

o analytical laboratory's name, mailing address and telephone number, 

o quanLiLy of sample, 

o date of shipment, 

o description of sample, and 

in addition, all samples must be packaged so that they do not leak 
spill or vaporize. 

4.0 General Methods 

l 
4.1 Place plastic bubble wrap matting over the base and bottom corners 

of each cooler or shipping container as needed to manifest each 
sample. 

i 

4.2 Obtain a chain of custody record as shown in Figure 1 and enter 
all the appropriate information as discussed in Section 3.0 of 
this SOP.| Chain of custody records will include complete 
information for each sample. One or more chain of custody records 
shall be completed for each cooler or shipping container as needed 
to manifest each sample. 

4.3 Wrap each sample bottle individually and place standing upright on 
the base of the appropriate cooler, taking care to leave room for 
some packing material and ice or equivalent. Rubber bands or tape 
should be used to secure wrapping, completely around each sample 

bottle. r 

4.4 Place additional bubble wrap and/or styrofoam pellet packing 
material throughout the voids between sample containers within 
each cooler. 

4.5 Place ice or cold packs in heavy duty zip-lock type plastic bags, 
close the bags, and distribute such packages over the top of the 
samples. 

4.6 Add additional bubble wrap/styrofoam pellets or other packing 
materials to fill the balance of the cooler or container. 

Obtain two pieces of chain of custody tape as shown in Figure 2 
and enter the custody tape numbers in the appropriate place on the 
chain of custody form, sign and date the chain of custody tape 

EST 
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4.8 To complete the chain of custody form enter the type of analysis 
required for each sample, by container, under the " ANALYSES'* 
section. Under the specific analysis enter the quantity/volume of 
sample collected for each corresponding analysis. 

If shipping the samples where travel by air or other public 
transportation is to be undertaken, sign the chain of custody 
record thereby relinquishing custody of the samples. 
Relinquishing custody should only be performed when directly 
transmitting custody to a receiving party or when transmitting to 
a shipper for subsequent receipt by the analytical laboratory. 
Shippers should not be asked to sign chain of custody records. 

4.9 Remove the last copy from the chain of custody record and retain 
with other field notes. Place the original and remaining copies 
m a zip-lock type plastic bag and place the bag on the top of the 
contents within the cooler or shipping container. 

4.10 Close the top or lid of the cooler or shipping container and with 
another person rotate/shake the container to verify that the 
contents are packed so that they do not move. Improve the 
packaging if needed and reclose. 

When transporting samples by automobile to the laboratory, and 
where periodic changes of ice are required, the cooler should only 
be temporarily closed so that reopening is simple. In these 
cases, chain of custody will be maintained by the person 
transporting the sample and chain of custody tape need not bo 
used. If the cooler is to be left unattended, then chain of 
custody procedures should be enacted. 

4.11 Place the chain of custody tape at two different locations on tha 
cooler or container lid and overlap with transparent packaging 
tape. For coolers with hinged covers, if the hinges are attached 
with screws, chain of custody tape should also be used on the 
hinge side. 

4.12 Packaging tape should be placed entirely around the sample 
shipment containers. A minimum of one to two full wraps of 
packaging tape will be placed at at least two places on the 
cooler. Shake the cooler again to verify that the sample 
containers are wall packed. 

4.13 If shipment is required, transport the cooler to an overnight 
express package terminal or arrange for pickup. Obtain copies of 
all shipment records as provided by the shipper. 

4.14 If the samples are to travel as luggage, check with regular 
baggage. 
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4.15 Upon receipt of the samples, the analytical laboratory will open 
the cooler or shipping container and will sign "received by 
laboratory" on each chain of custody form. The laboratory will 
verify that the chain of custody tape has not bean broken 
previously and that the chain of custody tape number corresponds 
with the number on the chain of custody record. The analytical 
laboratory will then forward the back copy of the chain of custody 
record to the sample collector to indicate that sample transmittal 
is complete. 

5.0 Documentation 

As discussed in Section 4.0 the documentation for supporting the ̂ 1. 
packaging and shipping will consist of chain of custody records and 
shipper's records. In addition a description of sample packaging 
procedures will be written in the field log book. All documentation 
will be retained in the project files following project completion. 
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EXECUTIVE SUMMARY 

This Environmental Assessment Sampling and Analysis Report was 

prepared by ENSR Consulting and Engineering for Amoco Chemical 

Company. \The purpose of this investigation was to characterize the 

nature and extent of volatile organic compounds (VOCs) in soils in 

Tank Area 1 and Tank Area 2 at the Amoco polystyrene facility at 

1225 West 196th Street, Torrance, California. 

Between June 28 through June 30, 1989 ENSR personnel conducted a 

field investigation. Fourteen soil borings were drilled to 16.5 

to 21.5 feet depths in the two target areas. Two samples from each 

boring were analyzed for VOCs using EPA Method 8240. 

The test areas are underlain by very fine-textured sandy materials 

with varying proportions of silt and clay. Uppermost free 

groundwater occurs at a depth of about 70 feet below ground surface 

and was not encountered during this study. 

Field screening of soil sample materials revealed the presence of 

VOC vapors in varying concentrations at all fourteen boring 

locations. This findings suggests that site soils may be amenable 

to vapor extraction remediation. 

Laboratory tests of soil samples indicate detectable concentrations 

of styrene, ethylbenzene, toluene, trichloroethene (TCE), and/or 

perchloroethene (PCE) at nine boring locations. 

The highest concentrations of VOCs were detected in Tank Area 1, 

containing up to 330,000 ppb of sytrene, 65,000 ppb of 

ethylbenzene, 1100 ppb of toluene, 46,000 ppb of TCE, and 2400 ppb 

of PCE. In general, soil contamination is localized laterally and 

diminishes substantially with depth. Bottom of contamination was 

determined to be less than 20 feet, except at Boring B-13 at Tank 

Area 2 and boring B-9 at Tank Area 1 where the bottom of 

contamination was not determined. 
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1. INTRODUCTION 

1.1 Purpose 

Site assessment activities were performed for the purpose of 

characterizing soil contamination revealed during a prior 

environmental testing program at the Amoco Chemical Company 

polystyrene facility in Torrance, California. Specifically, the 

current investigation focused on delineating the nature and extent 

of contamination by styrene, ethylbenzene, perchloroethene, and 

potentially other volatile organic compounds (VOCs) in shallow 

soils in two above-ground styrene storage tank areas. This 

information is reguired for planning possible soil remediation and 

construction improvement activities in the storage tank areas. 

1.2 Scope of Work 

This investigation was conducted by ENSR Consulting and Engineering 

in June and July of 1989. Field work included drilling and 

geologic logging of fourteen (14) soil test borings to 

approximately 20 foot depths, collection of soil samples at 5-foot 

depth intervals in each boring, field testing for VOC vapors in the 

soils, selection of samples for laboratory analysis, and docu­

mentation and shipment of samples. Laboratory activities involved 

chemical analysis of selected soil samples for previously 

identified volatile organic compounds. Office work involved 

analysis and interpretation of field and laboratory results with 

estimates of the volume and configuration of the affected soil mass 

and possible remedial options. All activities were performed in 

accordance with a project-specific sampling and analysis plan 

(ref. 1) . 

This investigation is limited to shallow soils in the immediate 

vicinity of above-ground storage tanks in the two onsite storage 

tank areas and is concerned exclusively with soil contamination by 
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volatile organic compounds. Deep soil and groundwater conditions 

were not tested, and the occurrence of chemical substances other 

than volatile organic compounds was not addressed. 
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2. background 

2.1 Site Description 

Amoco Chemical Company operates a polystyrene manufacturing 

facility located at 1225 West 196th Street in Torrance, California. 

The plant location is shown on Figure l, site Location Map. Plant 

operations consist of formulating polystyrene product using styrene 

as a process raw material. Raw styrene is bulk-stored in two 

above-ground storage tank areas designated Tank Area 1 and Tank 

Area 2, as depicted on Figure 2, Site Plan. 

2.2 Previous Investigations 

Previous environmental studies (ref. 2, 3) revealed the presence 

of styrene, ethylbenzene, and perchloroethene (PCE) in Tank Area 

1 and Tank Area 2 soils and the apparent absence of groundwater 

contamination. These prior studies consisted of laboratory analysis 

of four shallow soil samples, collected in various areas 

immediately surrounding the styrene storage tanks, and installation 

of six monitoring wells with laboratory testing of groundwater 

samples. Results of the soil tests indicate that several volatile 

organic compounds (VOCs) occur in varying concentrations in shallow 

soils at both tank areas, and that the highest VOC concentrations 

appear to occur in the shallowest samples. Previous test results 

are summarized by tank area below. (The units of measurement in 

the laboratory reports are converted from milligrams per kilogram 

(mg/kg) and micrograms per kilogram (ng/kq) to parts per billion 

(PPb)). 

Tank Area 1 Ethylbenzene: 720,000 ppb at one foot, 140,000 ppb 

at 2 feet, 47,000 ppb at 5 feet 

Styrene: 100,000 ppb at one foot, 9,000 ppb at 

5 feet 

Tank Area 2 Ethylbenzene: 50,000 ppb at one foot 

pCE: 4,000 ppb at one foot 
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3. SUBSURFACE INVESTIGATION 

3.1 Soil Boring and Sampling 

During June 27-30, 1989, ENSR conducted a subsurface field 

investigation at the Amoco Chemical Company facility in Torrance, 

California. The investigation consisted of 14 soil borings, each 

drilled to a depth of between approximately 16.5 to 21.5 feet, with 

accompanied soil sampling at five-foot depth intervals. All boring 

locations were previously determined and cleared for underground 

obstructions with an Amoco representative. Boring locations are 

depicted on Figures 3 and 4. 

All soil borings were completed using a skid-mounted hollow-stem 

auger specially designed for use in small or confined spaces 

inaccessible to standard truck-mounted equipment. A six-inch 

continuous flight solid-stem auger was used to complete the 

borings. Soil samples were collected using a standard hammer-

driven 18-inch long, 2.5-inch diameter split-spoon sampler fitted 

with three six-inch long brass sample tubes. Upon retrieval of the 

sampler, representative soil materials were described for physical 

characteristics and observable indications of contamination. Logs 

of borings are presented in Appendix A. The lead sample tube from 

the sampler was capped on both ends with Teflon tape under plastic 

end caps. The sample caps were then secured with plastic tape and 

identified with indelible ink. Each sample was labelled with 

boring number, sample depth, sample analyses, and date and time 

collected. The samples were then placed in a pre-cooled ice chest 

and transported with documented chain-of-custody forms to a state-

certified laboratory for chemical analysis. Chain-of-custody 

documentation is provided in Appendix B. Laboratory reports are 

presented in Appendix C. 

The drilling and sampling equipment was thoroughly decontaminated 

between each use. The augers and drilling bit were steam cleaned 

with a high pressure steam cleaner, and all associated waste water 
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was confined in a cleaning basin. The sampling equipment was 

decontaminated using a tap water rinse, a thorough scrubbing with 

tap water and trisodium phosphate detergent, a second tap water 

rinse, and a final rinse with distilled water. 

Following the boring and sampling, the borings were backfilled with 

a neat concrete cement grout to ground surface. All drill cuttings 

were placed in sealed 55-gallon steel drums which were labelled and 

stored onsite in an Amoco approved secure location. 

3.2 Sample Selection and Laboratory Analysis 

Collected sample materials were screened in the field as a basis 

for selection for laboratory analysis. The screening method 

consisted of ambient temperature headspace analysis of soil 

materials by use of a portable gas chromatograph (GC) calibrated 

to styrene, ethylbenzene, benzene, toluene, and xylene. Two 

samples from each boring were selected for laboratory analysis of 

volatile organic compounds by EPA Test Method 8240. Samples were 

selected for laboratory analysis based on GC readings in an attempt 

to define the bottom of suspected contamination. Detailed 

methodology for headspace vapor measurements are presented in 

Appendix D. Instrument gas chromatograms are provided in 

Appendix E. 
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4. HYDROGEOLOGY 

4.1 Regional 

The Amoco facility is located in the Torrance Plain sub-unit of the 

West Coast Groundwater Basin, which is part of the Los Angeles 

Coastal Plain geomorphic province (ref. 4). Geologic materials 

underlying the facility consist of approximately 1200 feet of 

interbedded sands, gravels, silts, and clays of the Lakewood and 

San Pedro Formations, which contain the majority of useable 

regional groundwater resources. The Lakewood Formation occurs from 

ground surface to a depth of about 200 feet in the site vicinity, 

and is underlain by approximately 1,000 feet of the San Pedro 

Formation. The San Pedro Formation is, in turn, underlain by an 

undetermined thickness of the Pico Formation. 

The principal aquifers underlying the site vicinity include the 

Gage Aquifer at the base of the Lakewood Formation, and the Lynwood 

and Silverado aquifers in the upper portions of the San Pedro 

Formation. From available information (ref. 4,5,6), all three 

aquifers are in a confined groundwater condition and have a 

generally eastward flow direction. 

A regional shallow perched or semi-perched groundwater system 

occurs above the principal aquifers in an unconfined condition at 

depths between about 10 feet to 80 feet throughout the Torrance 

Plain (ref. 6) . Flow direction in this system is generally 

eastward. 

4.2 Local 

Previous deep on-site drilling for purposes of groundwater 

monitoring indicates the upper 90 feet of geologic materials 

consist of varying proportions of interbedded clayey, silty, and 

sandy strata (ref. 2). In general, the uppermost 20 to 30 feet are 

predominantly silty and clayey deposits with minor sand. In most 
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of these borings, predominantly sandy strata were noted from about 

60 feet to 90 feet. The intervening strata between about 30 to 60 

feet were described variably from boring to boring as containing 

either sandy, silty, or combinations of sandy and silty beds. 

Bedding appears to be lenticular and generally discontinuous and 

highly variable between these borings, such that correlation of 

stratigraphy or particular strata is not apparent. A possible 

exception is the occurrence of a shell bed or beds noted in three 

of the deep borings at 40 to 50 feet depth. 

The current study included drilling of 14 shallow test borings to 

depths between 17.5 and 21.5 feet in exposed soils immediately 

surrounding the styrene tanks in the. two tank areas. Observations 

of recovered sample materials generally confirmed the fine texture 

of near-surface sediments noted during the previous drilling 

program. While the ENSR boring logs indicate a somewhat coarser 

texture of these materials (i.e. more sandy, less clayey) than 

previously noted, the difference may be ascribed to differing field 

logging methods. In any case, the shallow sediments at the facility 

are consistently characterized as containing significant 

proportions of silt and clay with varying sand content. 

Groundwater underlying the facility occurs in a shallow perched or 

semi-perched unconfined system, and in a system of deep confined 

aquifers. Uppermost free groundwater of the shallow unconfined 

system was noted during the previous drilling program to occur at 

depths ranging from 69 to 73 below ground surface (ref. 2), in the 

upper portion of the Lakewood Formation. Water levels in the deep 

regional aquifers underlying the facility are at a depth of about 

100 feet (ref. 5) which reflect the potentiometric surface of 

confined groundwaters in the Gage Aquifer at the base of the 

Lakewood Formation, and in the Lynwood and Silverado Aquifers in 

the underlying San Pedro Formation. 
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5. ANALYTICAL RESULTS 

5.1 Field Screening 

Samples were collected at 5-foot depth intervals in all test 

borings. Representative soil materials from each sampling interval 

were field tested for organic vapor content as a means of assessing 

potential contamination and selecting samples for laboratory 

analysis. Organic vapors were analyzed for the specific chemical 

species styrene, benzene, toluene, xylenes, and ethylbenzene with 

a portable gas chromatograph calibrated to these compounds. The 

methodology used is described in Appendix D. Instrument 

chromatographs for all vapor analyses are presented in Appendix E. 

Field soil vapor analyses are summarized on Table 1, Soil Vapor 
Readings. 

The most commonly detected vapors in the tested soil samples were 

styrene and ethylbenzene, which were detected in varying 

concentrations in most sample materials. This finding correlated 

generally with the results of laboratory analyses of soil samples, 

in that these compounds were also the most commonly detected in 

the laboratory samples. However, a direct correlation between field 

vapor and laboratory analyses is not apparent. For example, the 

highest field vapor readings do not correspond directly with the 

highest laboratory results for particular samples. In many cases, 

laboratory results for a given compound or compounds were negative, 

although the field vapor analysis suggested the presence of the 

compound(s). This discrepancy is attributed to the occurrence of 

the compound(s) entirely in the vapor phase, which the laboratory 

method cannot detect. The laboratory method is more sensitive to 

compounds existing in a free liquid state or adhered to soil 

particles. 

8 



5.2 Laboratory 

Two soil samples from each boring were analyzed for volatile 

organic compounds (VOCs) by EPA Test Method 8240. This method of 

analysis uses mass spectrometry to identify and guantify volatile 

organic compounds. The detection limits for these compounds will 

vary for each sample run. The reason for this is that samples 

exhibiting evidence of visual/olfactory contamination are diluted, 

prior to analysis, in order to reduce the possibility of 

contaminating the analytical instrument. The samples, when 

necessary, are diluted by a factor of ten, thus increasing the 

detection limit by a factor of ten. The detection limits for these 

samples range from 50 parts per billion (ppb) to 5000 ppb. 

Only eight samples of the 28 analyzed showed any detectable 

concentrations of VOCs as indicated on Table 2, Laboratory Results. 

(To simplify presentation of the data, the units of measurement in 

the laboratory reports are converted from micrograms per kilogram 

(/ig/kg) to parts per billion (ppb) ) . Chemical species detected 

were toluene, ethylbenzene, styrene, perchloroethene (PCE), and 

trichloroethene (TCE) . The highest levels were encountered in 

boring B-13. Sample B-13-15 contained detectable amounts of the 

following: toluene (1,100 ppb), ethylbenzene (65,000 ppb), styrene 

(330,000 ppb), PCE (2,400 ppb), and TCE (46,000 ppb). Sample 

B-13-20 also showed significant levels of VOCs: ethylbenzene 

(20,000 ppb), styrene (100,000 ppb), PCE (1,400 ppb), TCE (6,800 

ppb). Sample B-14-20 also had detectable levels of VOCs, but in 

lesser concentrations: ethylbenzene (130 ppb), styrene (190 ppb), 

PCE (75 ppb), and TCE (290 ppb). Only 100 ppb of TCE was detected 

in sample B-l-10. The only detectable compounds in samples 

B—5—10 and B—11—10 were PCE and TCE in the following amounts: 

B-5-10 contained 8000 ppb of PCE and 44,000 ppb of TCE, and sample 

B-ll-10 contained 80 ppb of PCE and 90 ppb of TCE. The final 

samples from boring B~9 are from 15 and 2 0 feet. These samples 

contained detectable concentrations of ethylbenzene and styrene. 

Sample B-9-15 contained 700 ppb of ethylbenzene and 1200 ppb of 
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styrene, while sample B-9-20 contained 950 ppb of ethylbenzene and 
4400 ppb of styrene. 
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6. DISCUSSION 

6.1 General 

A principal finding of ENSR's current investigation is that the 
highest levels of VOCs occur in Tank Area 1 soils, most notably 

near tanks T-2, T-3,. and^T-4. This finding agrees with previous 
shallow soil testing results. VOC contamination was found to 
diminish substantially with depth in Tank Area 1 borings, and 

appears to occur in very, localized areas. However, significant 
concentrations of styrene,., ethylbenzene, and chlorinated solvents 
were detected in the 20-;foot sample from boring B-13, indicating 
that the total depth of contamination at that location is not 
known. An additional concern at Tank Area 1 is the occurrence of 
chlorinated solvents in .high concentrations at 10 feet depth at 
boring B-5 and in substantially less concentrations at 15 feet 
depth at boring B-14. .While the presence of solvents at these 
locations is significant, the base of contamination is delineated. 

Conditions at Tank Area 2 are of lesser apparent concern due to 
lower levels of styrene, ethylbenzene, and solvents, the non-
detection of toluene, apparent isolation of contaminants in small 

areas, and generally shallower extent of contamination. Solvents 
were noted in two small areas near borings B-l and B-ll and appear 

to be confined to less than 15 feet depth. An anomalous condition 
is apparent at boring B—9 where styrene and ethylbenzene occur in 

minor concentrations, increasing nominally with depth, to the total 

depth of the boring at 20 feet. The total depth of contamination 
at this location has therefore not been determined. 

6.2 Solvents 

The occurrence of chlorinated solvents has been confirmed from 
prior studies which noted PCE in shallow soil at Tank Area 2. In 

addition, the ENSR investigation has revealed PCE and TCE in 
significant concentrations at two locations of Tank Area l. These 
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are confined to less than 2 0 feet depth at boring B-5, but are 
present also at 2 0 feet at boring B-13 where the total depth of 
contamination has not been determined. Solvents are associated 
with high styrene and ethylbenzene concentrations, and with the 
only toluene detected in the current study, at boring B-13. 
However, solvents occur independently of other contaminants at 
boring B-5. Therefore, solvents occur as a separate entity and 
apparently not in association with other materials, such as styrene 
or ethylbenzene. 

603 Vapors 

Styrene and ethylbenzene vapors occur in most field tested samples. 
Benzene and toluene were.noted less commonly. Xylene vapors were 
not detected in any samples. In addition, one to four unidentified 
vapors were noted in all tested samples. The unidentified vapors 
may be related to chlorinated solvents but this is not confirmed 
by laboratory testing, due either to the absence of these materials 
or their occurrence below the laboratory detection limit. 

The source of soil vapors may be the result of fugitive emissions 
from the storage system in the vapor state, or liguid spillage. 

Vapors entering the soil from either source would infiltrate and 
migrate through preferentially permeable strata. A one-foot thick 

zone of plastic-like material was observed at the ground surface 

at boring B-ll. It is presumed this has occurred as a result of 
spilled liguid self-polymerizing in the soil. 

While chemically-identified vapors occurred in most samples, 

corresponding chemical species were not detected in all laboratory 
tested samples. The presumption in cases where the materials were 
not detected at the laboratory is that either the substances 
occurred only in the vapor phase, which would be lost during 

laboratory sample preparation, or occur at concentrations below the 
laboratory detection limit. 
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The presence of soil vapors (chemically-identified or unknowns), 
in all areas and depths tested indicates that site soils are 
permeable to vapor migration and are potentially suitable for 
remediation by vapor extraction techniques. 
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7.0 CONCLUSIONS 

ENSR Consulting and Engineering performed this environmental 
assessment at the Amoco Chemical Company Polystyrene Facility in 
Torrance, California in order to define the lateral and vertical 
extent of VOC contamination of soils in Tank Areas 1 and 2. Based 
upon field and laboratory data generated during our subsurface 
investigation, we have concluded the following. 

o The soil borings indicate that the top 20 feet of the 
soil column are comprised of fine grained sediments, 
with varying proportions of sands, silts, and clays.' 

° Field gas chromatography revealed that styrene, 
ethylbenzene, and several unidentified VOCs were 
present in the vapor phase in varying concentrations 
in all 14 borings at 5, 10, 15, and 20 feet below 
grade. 

° Laboratory analysis of 28 selected soil samples 
indicated detectable VOC concentrations in only eight 
samples from six borings. VOCs found included styrene, 
ethylbenzene, toluene, perchloroethene (PCE), and 
trichloroethene (TCE). With one exception, 
concentrations decreased with depth. 

° Comparison of the soil vapor and laboratory data 
indicates that VOCs are present in the vapor phase 
throughout the soils beneath Tank Areas 1 and 2, but 
that measurable soil contamination is limited to a few 
specific areas. The vertical extent of contamination 
was determined in all cases except at borings B-9 (Tank 
Area 2) and B-13 (Tank Area 1). 

0 The presence of soil vapors throughout the tank areas 
indicates that the soils are permeable to vapor 
migration and, therefore, possibly amenable to 
remediation through vapor extraction. However, the 
fine grained texture of the soils necessitates field 
testing to determine its suitability. 
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8. STUDY LIMITATIONS 

This report, including the appendices attached thereto, describes 
the results of ENSR's soil sampling and analytical investigation 
to identify the potential presence of a contamination problem 
involving or affecting the subject property. The conclusions and 
recommendations stated herein represent the application of a 
variety of engineering and technical disciplines to material facts 
and conditions associated with the subject property, and possible 
remedial measures. Many of these facts and conclusions are subject 
to change over time; accordingly, the conclusions and 
recommendations must be viewed with this context. 

ENSR has performed this investigation in a professional manner 
using that degree of skill and care exercised for similar projects 
under similar conditions by reputable and competent environmental 
consultants. ENSR shall not be responsible for conditions or 
consequences arising from relevant facts that were concealed, 
withheld, or not fully disclosed at the time the evaluation was 
performed. 
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FIGURES 
Figure 1 Site Location Map 
Figure 2 Site Plan 
Figure 3 Tank Area 1 - Soil Boring Locations 
Figure 4 Tank Area 2 - Soil Boring Locations 
Figure 5 Tank Area 1 - VOC Concentrations in Soil 
Figure 6 Tank Area 2 - VOC Concentrations in Soil 
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I 
I 

5 FT 15 FT. 20 FT 15 FT, 20 FT. 2 FT. 

ALL NON-DETECTED 
A T  1 5  A N D  2 0  F T .  

s 9 0 0 0  

EB 4 7 0 0 0  
T < 1 0 0 0  

TCE < 1 0 0 0  
PCE < 1 0 0 0  

S 1 9 0  < 1 0 0  

EB 1 3 0  < 5 0  

T < 5 0  < 5 0  

TCE 2 9 0  < 5 0  

PCE 75 < 5 0  

S 330K 1 0 0 K  

EB 6 5 0 0 0  2 0 0 0 0  

T 1 1 0 0  < 1 0 0 0  

TCE 4 6 0 0 0  6 8 0 0  
PCE 2 4 0 0  1 4 0 0  

S < 2 0 0 0  
EB 1 4 0 0 0 0  

T < 2 0 0 0  

TCE < 2 0 0 0  
PCE < 2 0 0 0  

NORTH 

ALL NDN-DETECTED 
A T  1 5  A N D  2 0  F T .  

L 
10 feet 

APPROXIMATE 
SCALE 

E X P L A N A T I O N  

& locations or 
TEST BDRINGS 

STYRENE 
ETHYLBENZENE 
TOLUENE 
TRICHLOROETHENE 
PERCHLOROETHENE 

< NOT DETECTED AT STATED DETECTION LIMIT 

CONCENTRATIONS IN ug/kg (ppb) 

® PRIOR TEST AREA 

ALL NON-DETECTED 
A T  1 0  A N D  1 5  F T .  

S 1 0 0 0 0 0  

EB 7 2 0 0 0 0  

T < 1 0 0 0 0  

TCE < 1 0 0 0 0  
PCE < 1 0 0 0 0  

ALL NON-DETECTED 
A T  1 5  A N D  2 0  F T .  

s < 1 0 0 0  < 1 0 0  
EB < 5 0 0  < 5 0  
T < 5 0 0  < 5 0  
TCE 4 4 0 0 0  < 5 0  
PCE 8 0 0 0  < 5 0  

ALL NON-DETECTED 
A T  1 0  A N D  2 0  F T .  

T A N K  A R E A  1  
VOC CONCENTRATIONS IN SOIL 

AMOCO CHEMICAL COMPANY 
1225 VEST 196th STREET 

TORRANCE, CALIFORNIA 
byC.Keller PROJECT 0350-004 FIGURE 5 



NDRTH 

1  F T ,  

10 FT. 15 FT, 

s < 1 0 0  < 1 0 0  
EB < 5 0  < 5 0  

T < 5 0  < 5 0  
TCE 9 0  < 5 0  
PCE 8 0  < 5 0  

10 FT. 15 FT. 

S <100 <100 
EB <50 <50 

T <50 <50 

TCE 100 <50 

PCE <50 <50 

ALL NCN-DETECTED 
A T  1 5  A N D  2 0  F T .  

15 FT. 20 FT, 

S 1200 4400 

EB 700 950 

T <50 <50 

TCE <50 <50 

PCE <50 <50 

II ALL NDN-DETECTEDI 
A T  1 0  A N D  2 0  F T .  

KB-2 

10 20 feet 

APPROXIMATE 
SCALE 

ALL NDN-DETECTED 
A T  1 0  A N D  2 0  F T .  

EXPLANATION 

wLOCATIONS OF 
TEST BDRINGS 

S = STYRENE 

EB = ETHYLBENZENE 
T = TOLUENE 

TCE = TRICHLDRDETHENE 
PCE = PERCHLDRDETHENE 

< NOT DETECTECTED AT STATED DETECTION LIMITS 

CONCENTRATIONS IN ug/kg (ppb) 

@ PRIOR TEST AREA 

TANK AREA 2 
VOC CONCENTRATIONS IN SOIL 

AMOCO CHEMICAL COMPANY 
1225 WEST 196-th STREET 

TORRANCE, CALIFORNIA 
byiC,Keller PRDJECT 0350-004 FIGURE 6 



TABLES 

Soil Vapor Readings 

Laboratory Results 



TABLE 1 SOIL VAPOR READINGS (in ppm) 

SAMPLE # STYRENE B T X E # OF UNKNOWNS 

B-1-5 ND ND ND ND ND 3 

' 10 ND ND ND ND ND 3 

- 15 ND ND ND ND ND 1 

' 20 NA NA NA NA NA NA 

B-2-5 ND ND ND ND 4.335 3 

' 10 ND ND ND ND ND 2 

' 15 ND ND ND ND ND 3 

- 20 ND ND ND ND ND 3 

B-3-5 NA NA NA NA NA NA 

* 10 6.761 ND ND ND ND 3 

" 15 2.856 ND ND ND ND ND 

' 20 3.018 ND ND ND ND 2 

B-4-5 152.4 ND ND ND 459.0 1 

" 10 3.084 ND ND ND 1.255 2 

" 15 1.435 ND ND ND .4025 1 

" 20 325.9 ND ND ND 231.8 2 

B-5-5 ND ND ND ND 70.40 2 

" 10 ND ND ND ND 16.77 3 

/ 
/ 

/ 
/' 

/ / ^  

/ 1 

15 ND ND ND ND ND 1 f 

- 20 1.909 ND ND ND ND 2 

B-6-5 239.8 1.297 ND ND 321.1 2 

- 10 3.354 ND ND ND 1.664 3 

* 15 106.2 ND ND ND 206.5 2 

" 20 4.494 ND ND ND ND 2 / 
/ 

I 
I 

I 
I 



TABLE 1 SOIL VAPOR READINGS (in ppm) (CONTINUED) 

SAMPLE # 

B-7-5 

- 10 

- 15 

- 20 

B-8-5 

- 10 

- 15 

- 20 

B-9-5 

- 10 

- 15 

- 20 

B-10-5 

- 10 

- 15 

- 20 

B-11-5 

- 10 

- 15 

- 20 

STYRENE 

65.94 

39.95 

27.85 

21.81 

268.1 

225.8 

36.57 

20.44 

ND 

ND 

130.8 

4.674 

1.947 

3.715 

2.943 

I.441 

61.64 

80.85 

II.81 

NA 

# OF UNKNOWNS 

ND 

ND 

ND 

ND 

1.455 

ND 

ND 

ND 

3.192 

3.262 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NA 

ND 

ND 

ND 

ND 

.8947 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NA 

5.301 

4.628 

2.404 

1.938 

10.50 ND 

ND 

ND 

ND 

8.635 

13.77 

34.41 

.3938 

1.575 

6.397 

ND 

ND 

49.78 

76.33 

9.951 

NA NA 

0^ 



TABLE 1 SOIL VAPOR READINGS (in ppm) (CONTINUED) 

SAMPLE U STYRENE B ft OF UNKNOWNS 

B-12-5 

- 10 

- 15 

- 20 

B-13-5 

- 10 

- 15 

- 20 

B-14-5 

- 10 

- 15 

- 20 

13.52 ND 

3.035 ND 

17.26 ND 

51.74 ND 

189.5 ND 

16.57 ND 

4.811 ND 

ND 

ND 

ND 

ND 

42.01 2.739 ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

349.2 1.200 9.242 ND 

ND 

ND 

40.79 5.404 ND ND 

57.17 ND 1.796 ND 

282.5 2.176 1.374 ND 

ND 

ND = NON DETECTED 

NA = NOT ANALYZED 

B = BENZENE 

T = TOLUENE 

X = META-XYLENE 

E = ETHYLBENZENE 

UNKNOWNS = UNIDENTIFIED HYDROCARBON VAPORS 

323.8 

8.125 

40.33 

49.05 

189.5 

330.6 

25.05 

1.188 

321.4 

294.9 

342.7 

ND 

1 

3 

2 

3 

2 

3 

- 3 -



TABLE 2 LABORATORY RESULTS 
(ppb) 

SAMPLE # toluene ethvlbenzene stvrene PCE TCE 
B-l-10 ND ND ND ND 100 
B-l-15 ND ND ND ND ND 
B-2-10 ND ND ND ND ND 
B-2-15 ND ND ND ND ND 
B-3-10 ND ND ND ND ND 
B-3-15 ND ND ND ND ND 
B-4-10 ND ND ND ND ND 
B-4-20 ND ND ND ND ND 
B-5-10 ND ND ND ^8000 44G00 
B-5-20 ND ND ND ND 

— / 

ND 
B-6-15 ND ND ND ND ND 
B-6-20 ND ND ND ND ND 
B-7-10 ND ND ND ND ND 
B-7-15 ND ND ND ND ND 
METHOD BLANK ND ND ND ND ND 
B-8-15 ND ND ND ND ND 
B-8-20 ND ND ND ND ND 
B-9-15 ND 700 1200 ND ND 
B-9-20 ND 950 4400 ND ND 
B-10-15 ND ND ND ND ND 
B-10-20 ND ND ND ND ND 
B-ll-10 ND ND ND 80 90 
B-ll-15 ND ND ND ND ND 
METHOD BLANK ND ND ND ND ND 
B-12-15 ND ND ND ND ND 
B-12-20 ND ND ND ND ND̂ T 
B-13-15 1100 65000 330000 I  2400 46000 
B-13-20 ND 20000 100000 1 1400 6800 
B-14-15 ND 130 190 /  75 290J 
B-14-20 ND ND ND ND 
ND= not detected, 
laboratory reports, 

Method 
Appendix 

detection limits 
c. 

are indicated on 

y 

<L&̂  



APPENDIX A 

BORING LOGS 



SKM2: 
ENSR CONSULTING & ENGINEERING 

Sheet 1 of I 

SUBSURFACE EXPLORATION 

Client : AMOCO CHEMICAL CORPORATION 
Project Name : AMOCO CHEMICAL 
Project Location : TORRANCE. CA 
Job Number : 0350-004-100 Boring No : B-1 
Logged By : J. NORDENSTAM 
Approved By : K. PITCHFORD, C.E.G. 
Drilled By : DATUM EXPLORATION 

LITHOLOGIC LOG OF B-1 

DRILLING AND SAMPLING INFORMATION 
Date Started : 6/27/89 Date Completed : 6/27/89 
Method : HSA/CFA Total Depth : 21 5 FEET 

WELL COMPLETION INFORMATION 
Screen Dia : . Length : 
Slot Size : Type : 
Casing Dia : Length : 

5 -

1 0  -

15-

20-

SURFACE ELEVATION 

DESCRIPTION 

945 FEET. USGS TORRANCE. CA 

Silty SAND (SM), black to brown, clayey, damp, very stiff, 
no odor 

continued SM, becomes tan 

Clayey SAND fSC) stiff, damp, tan, no odor 

SILT (ML) light brown, damp, medium dense, no odor 

continued SILT (ML) with minor gravel and clav 

25-

30-

35-

40-

45-

50-

55-

Bottom of boring at 21.5 feet. 
No free groundwater encountered. 
Boring backfilled with neat concrete cement to ground surface. 

• PID: PHOTO—IONIZATION DETECTOR VALUE (eV) 

SAMPLER TYPE 
SS - DRIVEN SPLIT SPOON RC - ROCK CORE 
SI" - PRESSED SHELBY TUBE CT - CONTINUOUS TUBE 

m 

20 

2" 
8£ 
2s 
cog 

SS 

SS 

SS 

SS 

1.5 

1.5 

1.5 

1.5 

1006 

120 

1215 

1238 

O 

is en 

o 
JF 

BORING METHOD 

HSA - HOLLOW STEM AUGER DC - DRIVING CASING 
CEA - CONTINUOUS FLIGHT AUGERS M0 - MUD DRILLING 



Sheet 1 of 1 

ENSR CONSULTING & ENGINEERING 

SUBSURFACE EXPLORATION LITHOLOGIC LOG OF B-2 

Client : AMOCO CHEMICAL CORPORATION 
Project Name : AMOCO CHEMICAL 
Project Location : TORRANCE 
Job Number : 0350-004-100 Boring No 
Logged By : J. NORDENSTAM 
Approved By : K. PITCHFORD, C. E. G 
Drilled By : DATUM EXPLORATION 

B-2 

DRILLING AND SAMPLING INFORMATION 
Dote Started : 6/27/89 Date Completed : 6/27/39 
Method : HSA/CFA Total Depth : ?i 5 FZET 

WELL COMPLETION INFORMATION 
Screen Dio : . Length : 
Slot Size : Type : 
Casing Dio : . Length : 

5 -

1 0  -

DESCRIPTION 

SURFACE ELEVATION : 45 FEET USGS TORRANCE. CA 

Silty CLAY (CL). medium stiff, damp, black, moderate odor. 

Silty SAND (SM), medium dense, dry, tan 
clayey, fine grained sand, silt, no odor. 

15 -

20-

SILT (ML), stiff, damp, brown, no odor 

continued SILT (ML) 

CLAY CCLl. stiff, dry, ton, concretions. 

25-

30-

35-

40-

45-

50 — 

55-

Totol depth = 21.5 feet. 
No free groundwater encountered. 
Boring backfilled with neat concrete cement to ground surface 

PID: PHOTO-IONIZATION DETECTOR VALUE (eV) 

SAMPLER TYPE 
SS - DRI\€N SPLIT SPOON RC - ROCK CORE 
ST - PRESSED SHELBY TUBE CT - CONTINUOUS TUBE 

O-CL Si 
8£ 

do] 

m 

SS 

SS 

1.0 

1.0 

SS 1.0 

SS 1.0 

my 

41 1345 

20 

18 

20 

1355 

1410 

1430 

cc 

o jf= QC jjJ 
2^ 

22 

z 

BORING METHOD 

HSA - HOLLOW STEM AUGER DC - DRIVING CASING 
CPA - CONTINUOUS FLIGHT AUGERS MO - MUO DRILLING 
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ENSR CONSULTING & ENGINEERING 

SUBSURFACE EXPLORATION LITHOLOGIC LOG OF B-3 

Client : AMOCO CHEMICAL CORPORATION 
Project Name : AMOCO CHEMICAL 
Project Location : TORRANCE 
Job Number : 0350-004-100 Boring No 
Logged By : J. NORDENSTAM 
Approved By : K. PITCHFORD, C. E. G. 
Drilled By : DATUM EXPLORATION 

B-3 

DRILLING AND SAMPLING INFORMATION 
Date Started : 6/27/89 Date Completed : 6/27/89 
Method : HSA/CFA Total Depth : 21.5 

WELL COMPLETION INFORMATION 
Screen Dio : . Length : 
Slot Size : Type : 
Cosing Dio : . Length : 

DE
PT

H 
IN

 F
EE

T DESCRIPTION 

SURFACE ELEVATION : 45 FEET. USGS TORRANCE. CA SA
MP
LE
 N
O.

 

SA
MP
LE
 

TY
PE
 

RE
CO

VE
RY

 
(F
EE
T)
 

BL
OW

 
CO

UN
T UJ a 

a. 

GR
AP

HI
C 

LO
G 

WE
LL
 

CO
MP
LE
TI
ON
 

WA
TE
R 

LE
VE
L 

1 

SILT (ML) black to brown—green, damp, stiff, strong odor 1 
t 
1 

1 
1 
1 

5 o SS 1.0 25 1515 1 1 _ 

1 
1 

1 

Clayey SAND (SC) tan, dry, medium stiff, no odor 
10 -

Clayey SAND (SC) tan, dry, medium stiff, no odor 
|10 SS 1.0 35 1535 & _ 

8 
15- SILT (ML) brown, damp, soft, no odor |15| SS 1.0 19 1550 , 1 _ 

20 — 

1 
i 
1 

1 
1 

|20 SS 1.0 20 1615 

25 

Bottom of boring at 21.5 feet. 
No free groundwater encountered 
Boring backfilled with neat concrete cement to ground surface -

30-j 
-

35-; 
-

40 -; 
-

45 J 
-

so-; 
-

155-; 

* PID: PHOTO-IONIZATION DETECTOR VALUE (eV) 
-

SAMPLER TYPE BORING METHOO 
S5 - DRIVEN SPUT SPOON RC - ROCK CORE HSA - HOLLOW STEM AUGER DC - DRIVING CASING 
ST - PRESSED SHELBY TUBE CT - CONTINUOUS TUBE CFA - CONTINUOUS FUGHT AUGERS MD - MUD DRILLING 



IMS 
ENSR CONSULTING & ENGINEERING 

Sheet 1 of 1 

SUBSURFACE EXPLORATION LITHOLOGIC LOG OF B-4 

Client : AMOCO CHEMICAL CORPORATION 
Project Nome : AMOCO CHEMICAL 
Project Location : TORRANCE 
Job Number : 0350-004-100 Boring No : B-4 
Logged By : J. NORDENSTAM 
Approved By : K. PITCHFORD, C. E. G. 
Drilled By : DATUM EXPLORATION 

DRILLING AND SAMPUNG INFORMATION 
Date Started : 6/28/89 Date Completed : 6/28/89 
Method : CFA Total Depth : 21 5 

WELL COMPLETION INFORMATION 
Screen Dia : . Length : 
Slot Size : Type : 
Casing Dia : . Length : 

DE
PT

H 
IN

 F
EE

T DESCRIPTION 

SURFACE ELEVATION : 45 FEET, USGS TORRANCE, CA SA
M

PL
E 

NO
. 

SA
M

PL
E 

TY
PF

 
RE

CO
VE

RY
 

BL
OW

 
CO

UN
T 

LAJ 3 £ 5 Q_ < 
CE 

LO
G 

W
EL

L 
CO

M
PL

ET
IO

N 

gy 

; 
Clayey SAND (SC), black, damp, soft, strong odor 
medium grained sand, silty. | 

5 -
continued SC brown, slight odor 

(U SS 1.0 36 083 
continued SC brown, slight odor 

10 - |10| SS 1.5 34 0855 

Silty SAND (SM) soft, damp, brown, no odor Silty SAND (SM) soft, damp, brown, no odor 
|15| SS 1.5 19 0920 . 

20-
- CLAY (CD stiff, damn, light brown 2UI SS 1.5 27 D952 5 

25 

Bottom of boring at 21.5 feet. 
No free groundwater encountered 
Boring backfilled with neat concrete cement to ground surface. -

30 
-

35-
; 

-

40 
-

45-
; -

50 -3 
-

55-_ « PID: PHOTO-IONIZATION DETECTOR VALUE (eV) 
-

SS - DRI^N SPUT SPOON 
ST - PRESSED SHELBY TUBE 

RC - ROCK CORE 
CT - CONTINUOUS TUBE 

BORING METHOD 

HSA - HOLLOW STEM AUGER DC - DRIVING CASING 
CFA - CONTINUOUS FLIGHT AUGERS MO - MUD DRILLING 
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ENSR CONSULTING & ENGINEERING 

SUBSURFACE EXPLORATION LITHOLOGIC LOG OF B-5 

Client : AMOCO CHEMICAL CORPORATION 
Project Nome : AMOCO CHEMICAL 
Project Location : TORRANCE 
Job Number : 0350-004-100 Boring No • B-5 
Logged By : J. NORDENSTAM 
Approved By : K. PITCHFORD, C. E. G. 
Drilled By : DATUM EXPLORATION 

DRILLING AND SAMPLING INFORMATION 
Date Started : 6/28/89 Dote Completed : 6/28/89 
Method : CFA Total Depth : 21 5 

WELL COMPLETION INFORMATION 
Screen Dia : Length : 
Slot Size : Type : 
Casing Dia : . Length : 

DESCRIPTION 

5 -

10 -

15 -

2 0 -

SURFACE ELEVATION : 45 FEET. USGS TORRANCE, CA 

Clayey SAND (SC) soft, black, strong odor. 

Sandy CLAY (CL), medium stiff, damp, brown, moderate odor. 

black—green, strong odor 

Silty SAND (SM/SC), soft, damp, brown, with very fine grained 
sand, no odor 

25-

30-

35-

40-

45-

50-

55-

Total depth = 21.5 feet. 
No free groundwater encountered 
Boring backfilled with neat concrete cement to ground surface 

- PID: PHOTO IONIZATION DETECTOR VALUE (eV) 

SAMPLER TYPE 
SS - DRI^N SPLIT SPOON RC 
ST - PRESSED SHELBY TUBE CT 

01 

15 

(20 

SS 

>-

1.0 

SS 

SS 

SS 

1.0 

1.0 

1.0 

5*8 

jg 

25 

24 

25 

1100 

1117 

1130 

1157 

o 

a:"1 
LP 

2 O IT _J ^LU 
2^ 

o 

^2 

ROCK CORE 
CONTINUOUS TUBE 

BORING METHOD 

HSA - HOLLOW STEM AUGER DC - DRIVING CASING 
CFA - CONTINUOUS FLIGHT AUGERS M0 - MUD DRILLING 
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ENSR CONSULTING St ENGINEERING 

SUBSURFACE EXPLORATION LITHOLOGIC LOG OF B-6 

Silent : AMOCO CHEMICAL CORPORATION 
'Project Name : AMOCO CHEMICAL 
Project Location : TORRANCE 
Job Number : 0350-004-100 Boring No • B-6 
Logged By : J. NORDENSTAM 
Approved By : K. PITCHFORD, C. E. G. 
Drilled By : DATUM EXPLORATION 

DRILLING AND SAMPLING INFORMATION 
Date Started : 6/28/89 Date Completed : 6/28/89 
Method : CFA Total Depth : 21.5 

WELL COMPLETION INFORMATION 
Screen Dia : . Length : 
Slot Size : Type : 
Casing Dla : . Length : 

DESCRIPTION 

SURFACE ELEVATION : 45 FEET. USGS TORRANCE. CA 
Clayey SAND (SC), soft, damp, black, strong odor. 

5 — 

1 0  —  

Clayey SAND (SC). medium dense, brown, moderate odor. 

15-

20-

slight adar 

SILT (ML), soft, damp, brown, slight odor. 

continued SILT (ML) 

25-

30-

35-

40-

45-

50-

Total depth = 21.5 feet 
No free groundwater encountered 
Boring backfilled with neat concrete cement to ground surface 

t « PID PHOTO—IONIZATION DETECTOR VALUE (eV) 

(H 

20 

SS 

ss 

SS 

ss 

>-

£ Q 

0.5 

1.0 

1.0 

1.0 

28 

29 

23 

26 

1315 

1330 

1347 

1415 

S3 
5 

dy 
s o o 

I 
SAMPLER TYPE 

SS - DRIVEN SPUT SPOON RC - ROCK CORE 
ST - PRESSED SHELBY TUBE CT - CONTINUOUS TUBE 

BORING METHOD 

HSA - HOLLOW STEM AUGER 
CFA - CONTINUOUS FLIGHT AUGERS 

OC - DRIVING CASING 
MD - MUD DRILLING 
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Sheet 1 of 1 

SUBSURFACE EXPLORATION LITHOLOGIC LOG OF B-7 

Client : AMOCO CHEMICAL CORPORATION 
Project Name : AMOCO CHEMICAL 
Project Location : TORRANCE 
Job Number : 0350-004-100 Boring No 
Logged By : J. NORDENSTAM 
Approved By : K. PITCHFORD. C. E. G 
Drilled By : DATUM EXPLORATION 

8-7 

DRILLING AND SAMPUNG INFORMATION 
Date Started : 6/28/89 Date Completed : 6/28/89 
Method : CFA Total Depth : 17.5 FEET 

WELL COMPLETION INFORMATION 
Screen Dia : . Length : 
Slot Size : Type : 
Casing Dia : . Length : 

5 -

15 -

20-

25-

50 • 

35-

40-

45-

50-

55-

SURFACE ELEVATION 

DESCRIPTION 

45 FEET, USGS TORRANCE, CA 
Clayey SAND (SC). soft, damp, black, strong odor 

Sandy CLAY (CL), medium dense, damp, brown, 
moderate odor 

continued (CL) 

SILT (ML), soft, damp, brown. 

Hi 

Total depth = 17.5 feet. 
No free groundwater encountered 
Boring backfilled with neat concrete cement to ground surface. 

+ PID: PHOTO—IONIZATION DETECTOR VALUE (eV) 

SAMPLER TYPE 
SS - DRIVEN SPLIT SPOON RC - ROCK CORE 
ST - PRESSED SHELBY TUBE CT - CONTINUOUS TUBE 

SS 

SS 

SS 

PH 

0.5 

1.5 

1.0 

*L 
'o o co, 

37 

22 

18 

1500 

1514 

1550 

& cc 
CJ3 

BORING METHOD 

HSA - HOLLOW STEM AUGER DC - DRIVING CASING 
CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING 
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ENSR CONSULTING & ENGINEERING 
SHEET I OF I 

SUBSURFACE EXPLORATION LITHOLOGIC LOG OF B-8 

Client : AMOCO CHEMICAL COMPANY 
Project Name : AMOCO CHEMICAL 
Project Location : TORRANCE. CA 
Job Number : 0350-004-100 Boring No : 0-8 
Logged By : J. NORDENSTAM 
Approved By : M. WOOD, R.G. 
Drilled By : DATUM EXPLORATION 

DRILLING AND SAMPLING INFORMATION 
Dote Started : 6-29-89 Date Completed : 6-29-8S 
Method : MSA Total Depth : 21 5 FEET 

WELL COMPLETION INFORMATION 
Screen Dia : . Length : 
Slot Size : Type : 
Casing Dia : . Length : 

I 
DE

PT
H 

IN
 F

EE
T DESCRIPTION 

SURFACE ELEVATION : 45 FEET, USGS TORRANCE, CA SA
M

PL
E 

NO
. 

SA
M

PL
E 

TY
PF
 

RE
CO
VE
RY
 

BL
OW

 
CO

UN
T 

% 
* c. 
a i 
a . a 

a 
<_ 

LO
G 

W
EL

L 
CO

M
PL

ET
IO

N 

a: _i ujy 

Silty, fine SAND (SM), clayey, damp, soft, slight odor 

5 - (D SS 0.5 50+ 083C ) 

10 - continued (SM), moderate odor |10 SS 1.5 28 0845 

increase in sand size to fine - medium |15 SS 1.5 18 0905 

20- decrease in sand size to fine 
- |20 SS 1.5 21 D925 

25 

Bottom of boring at 21.5 feet. 
No free groundwater encountered 
Boring backfilled with neat concrete cement to ground surface. 

-

30-| 
-

35 -; 
-

40-; 
-

45-; 
-

5°-; y 

-

55 * PID: PHOTO—IONIZATION DETECTOR VALUE (eV) 
-

SS - DRI\£N SPLIT SPOON 
ST - PRESSED SHELBY TUBE 

RC - ROCK CORE 
CT - CONTINUOUS TUBE 

BORING MFTHOD 
HSA - HOLLOW STEM AUGER DC - DRIVING CASING 
CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING 



ENSR CONSULTING & ENGINEERING 

SUBSURFACE EXPLORATION LITHOLOGIC LOG OF B-9 

Client : AMOCO CHEMICAL COMPANY 
Project Nome : AMOCO CHEMICAL 
Project Location : TORRANCE. CA 
Job Number : 0350-004-100 Boring No • B-9 
Logged By : J. NORDENSTAM 
Approved By : K. PITCHFORD, C. E. G. 
Drilled By : DATUM EXPLORATION 

DRILLING AND SAMPUNG INFORMATION 
Date Started : 6-29-89 Date Completed : 6-29-89 
Method : HSA Total Depth : 21 5 FEET 

WELL COMPLETION INFORMATION 
Screen Dia : . 
Slot Size 
Casing Dia : . 

Length : 
Type : 

DESCRIPTION 

SURFACE ELEVATION : 45 FEET. USGS TORRANCE. CA SA
M

PL
E 

NO
. 

SA
M

PL
E 

T
Y

P
F

 

RE
CO

VE
RY

 

BL
OW

 
CO
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LU 2 t— P
ID
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G
R
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IC
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G 

W
EL

L 
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M
PL

ET
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ar_i 

SB 

Silty fine to medium SANO (SM), clayey, black, damp, soft 

5 - same as above, moderate odor (5 ss 1.5 37 104C : 

10 - slight odor ho SS 1.5 30 1105 

! 5 - continued silty, clayey, fine to medium SANO (SM). no odor lis ss 1.0 13 1145 

20- same as above 
20 ss 1.5 31 1210 

25 

Bottom of boring at 21.5 feet. 
No free groundwater encountered. 
Boring backfilled with neat concrete cement to ground surface. 

-

30 -j 
-

35 
-

40 
-

45 "i 
-

50 —j 
-

(J
1 

U
L 

1 1
 1 

1 1
 1 

1 1
 1 

1 * PID: PHOTO—IONIZATION DETECTOR VALUE (eV) 
-

SS - DRIVEN SPLIT SPOON 
ST - PRESSED SHELBY TUBE 

RC - ROCK CORE 
CT - CONTINUOUS TUBE 

BORING METHOD 

HSA - HOLLOW STEM AUGER DC - DRIVING CASING 
CFA - CONTINUOUS FLIGHT AUGERS MO - MUD DRILLING 



ENSR CONSULTING 8c  ENGINEERING 

Sheet 1 ol 1 

SUBSURFACE EXPLORATION 

Client : AMOCO CHEMICAL COMPANY 
Project Name : AMOCO CHEMICAL 
Project Location : TORRANCE. CA 
Job Number : 0350-004-100 Boring No 
Logged By : J. NORDENSTAM 
Approved By : K. PITCHFORD. C. E. G. 
Drilled By : DATUM EXPLORATION 

0-10 

LITHOLOGIC LOG OF B-10 
DRILLING AND SAMPUNG INFORMATION 

Date Started : 6-29-89 Dote Completed : 6-29-89 
Method : HSA Total Depth : 21.5 FEET 

WELL COMPLETION INFORMATION 
Screen Dia : . Length : 
Slot Size : Type : 
Casing Dia : . Length : 

DESCRIPTION 

SURFACE ELEVATION : 45 FEET. USGS TORRANCE, CA 

; Clayey fine SAND (SC), silty 

5 -

10 -

15-

20-

25-

30-

35-

40-

45-

50 — 

55-

increase in sand size to fine - medium 

continued Silty, clayey fine - medium SAND (SC) 

same as above 

Silty fine SAND (SM) 

Bottom of boring at 21.5 feet. 
No free groundwater encountered 
Boring backfilled with neat concrete cement to ground surface 

PID: PHOTO—IONIZATION DETECTOR VALUE (eV) 

SAMPLER TYPE 
SS - DRIVEN SPLIT SPOON RC - ROCK CORE 
ST - PRESSED SHELBY TUBE CF - CONTINUOUS TUBE 

O-CL 
8£ 

Go 

S 

(20 

SS 

SS 

SS 

SS 

1.0 

1.0 

1.5 

1.5 

3s 
^8 

43 

44 

16 

28 

1340 

1400 

1420 

1500 

IS 
LD 

o jf= 

o CJ 

UJ^J 

BORING METHOD 

HSA - HOLLOW STEM AUGER DC - DRIVING CASING 
CFA - CONTINUOUS FUGHT AUGERS M0 - MUD DRILUNG 



ic® 
ENSR CONSULTING 3c  ENGINEERING 

SUBSURFACE EXPLORATION 

Sheet 1 ot i 

LITHOLOGIC LOG OF B—11 

Client : AMOCO CHEMICAL COMPANY 
Project Name : AMOCO CHEMICAL 
Project Location : TORRANCE. CA 
Job Number : 0350-004-100 Boring No 
Logged By : J. NORDENSTAM 
Approved By : K. PITCHEORD, C. E. G. 
Drilled By : DATUM EXPLORATION 

0-11 

DRILLING AND SAMPUNG INFORMATION 
Dote Started : 6-29-89 Date Completed : 6-29-89 
Method : HSA Total Depth : 16 5 FEET 

WELL COMPLETION INFORMATION 
Screen Dia : . Length : 
Slot Size : Type : 
Casing Dia : . Length : 

pE LJ DESCRIPTION 

SURFACE ELEVATION : 45 FEET, USGS TORRANCE, CA SA
M

PL
E 

NO
. 

SA
M

PL
E 

TY
PF

 
RE

CO
VE

RY
 

BL
OW

 
CO

UN
T 

LU 3 
* c 
£ 5 Q- < 

CE e 
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W
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M
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W
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; 
plastic upper 12 inches 
Silty fine SAND (SM), clayey, black, damp, soft 
strong odor 

5 -j 
increase in sand size to fine — medium 

1 SS 1.5 50f- 154C : 
increase in sand size to fine — medium 

10 same as above |10 SS 1.5 36 1600 

15 - same as above same as above 
|15 SS 1.5 23 1630 ; 

20 

Boring terminated at 16.5 feet due to auger refusal. 
No free groundwater encountered 
Boring backfilled with neat concrete cement to ground surface. 

-

"I 
-

30-. 
-

35 
-

40 
-

45 -j; 
-

50 -
-

55-T * PID: PHOTO-IONIZATION DETECTOR VALUE (eV) 

__ 
SS - DRIVEN SPLIT SPOON 
5T - PRESSED SHELBY TUBE 

RC - ROCK CORE 
CT - CONTINUOUS TUBE 

BORING METHOD 

HSA - HOLLOW STEM AUGER DC - DRIVING CASING 
MO - MUD DRILLING CFA - CONTINUOUS FUGHT AUGERS 



MEl I 
ENSR CONSULTING & ENGINEERING 

Sheet 1 of 1 

SUBSURFACE EXPLORATION LITHOLOGIC LOG OF B-12 

Client : AMOCO CHEMICAL COMPANY 
Project Name : AMOCO CHEMICAL 
Project Location : TORRANCE. CA 
Job Number : 0350-004-100 Boring No 
Logged By : C. KELLER 
Approved By : K. PITCHFORD. C. E. G. 
Drilled By : DATUM EXPLORATION 

B-12 

DRILLING AND SAMPUNG INFORMATION 
Dote Started : 6- 30- 89 Dote Completed : 6-30-89 
Method : HSA Total Depth : 20 FEET 

WELL. COMPLETION INFORMATION 
Screen Dio : . Length : 
Slot Size : Type : 
Casing Dia : . Length : 

SURFACE ELEVATION 

DESCRIPTION 

45 FEET, USGS TORRANCE, CA 
_ SILT (ML) dark green to black, wet to saturated, soft 

5 -

10 -

15 

20-

Sandy SILT (ML) dark green, dry to damp, hard 

continued Sandy SILT (ML), with increase in sand 
Silty SAND (SM) tan to brown, dry Eo damp, loose to medium dense 

D1 

HI 

SILT (ML) tan to brown, dry to damp, hard, 
contains some sand and clay 

Bottom of boring at 20 feet. 
- No free groundwater encountered 

Baring backfilled with neat concrete cement to ground surface. 

25-

30-

35-

40-

45 — 

50-

55- «• PID: PHOTO-IONIZATION DETECTOR VALUE (eV) 

[20 

SAMPLER TYPE 
SS - DRIX^EN SPLIT SPOON RC - ROCK CORE 

PRESSED SHELBY TUBE CT - CONTINUOUS TUBE 

SS 

SS 

SS 

SS 

0.5 

1.0 

1.0 

.0 

sL 

o CD, 

31 

50+- 0830 

0850 

13 

24 

0930 

0950 

58 ^ I or o s o 

sr 
BORING METHOD 

HSA - HOLLOW STEM AUGER DC - DRIVING CASING 
CFA - CONTINUOUS FLIGHT AUGERS M0 - MUD DRILLING 
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Sheet 1 of 1 

ENSR CONSULTING & ENGINEERING 

SUBSURFACE EXPLORATION LITHOLOGIC LOG OF B-13 

Client : AMOCO CHEMICAL COMPANY 
Project Name : AMOCO CHEMICAL 
Project Location : TORRANCE. CA 
Job Number : 0350-004-100 Boring No 
Logged By : C. KELLER 
Approved By : K. PITCHFORD, C. E. G. 
Drilled By : DATUM EXPLORATION 

B-13 

DRILLING AND SAMPLING INFORMATION 
Date Started : 6-30-39 Date Completed : 6-30-39 
Method : HSA Total Depth : 20 FEET 

WELL COMPLETION INFORMATION 
Screen Dia : . Length : 
Slot Size : Type : 
Casing Dia : . Length : 

SURFACE ELEVATION 

DESCRIPTION 

45 FEET, USGS TORRANCE, CA 

Silty CLAY (CL), dark green, damp to moist, soft 
strong sweet odor 

Silty SAND (SM), clayey, dark green, damp, 
loose to medium dense, no odor 

10 -

15 -

20 

25-

30-

35-

40 — 

45-

50-

55-

Sandy SILT (ML), clayey, dork green, damp, medium dense 

contiunued SILT (ML) becomes reddish—brown 

SAND (SM) brown, damp, loose to medium dense, some silt 

Bottom of boring at 20 feet. 
No free groundwater encountered 
Boring backfilled with neat concrete cement to ground surface. 

* RID: PHOTO—IONIZATION DETECTOR VALUE (eV) 

SAMPLER TYPE 
SS - DRIVEN SPLIT SPOON RC - ROCK CORE 
Sf - PRESSED SHELBY TUBE CT - CONTINUOUS TUBE 

9= a. 

Go) 

GD 

do] 

S! 
8.̂  

ss 

ss 

ss 

1.5 

1.5 

1.5 

1.5 

gs 
mg 

39 
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1100 

1130 

z o . 1= l£_i 
Zj IJJ UJyj 

s CJ 

BORING METHOD 

HSA - HOLLOW STEM AUGER DC - DRIVING CASING 
CFA - CONTINUOUS FLIGHT AUGERS M0 - MUD DRILLING 



ENSR CONSULTING & ENGINEERING 

Sheet1 1 of 1 

I* 

SUBSURFACE EXPLORATION LITHOLOGIC LOG OF B-14 

Client : AMOCO CHEMICAL COMPANY 
Project Name : AMOCO CHEMICAL 
Project Location : TORRANCE. CA 
Job Number : 0350-004-100 Boring No : B-14 
Logged By : C. KELLER 
Approved By : K. PITCHFORD, C. E. G. 
Drilled By : DATUM EXPLORATION 

DRILLING AND SAMPLING INFORMATION 
Date Started : 6-30-89 Date Completed : 6-30-89 
Method : HSA Total Depth : 20 FEET 

WELL COMPLETION INFORMATION 
Screen Dia : . Length : 
Slot Size : Type : 
Casing Dia : . Length : 

5 -

1 0  -

15-

SURFACE ELEVATION 

Silty fine SAND (SM), dark green, damp, soft 

DESCRIPTION 

45 FEET, USGS TORRANCE. CA 

continued silty SAND (SM), with minor clay, 
moderate to strong odor 

; Silty, fine to medium SAND (SM), brown, dry to damp, 
moderate to strong odor 

20-
Bottom of boring at 20 feet. 
No free groundwater encountered 
Boring backfilled with neat concrete cement to ground surface. 

25-

30-

35-

40-

45-

5 0 -

55- PID: PHOTO-IONIZATION DETECTOR VALUE (eV) 

SAMPLER TYPE 
SS - DRIVEN SPLIT SPOON RC - ROCK CORE 
ST - PRESSED SHELBY TUBE CT - CONTINUOUS TUBE 

Qo 

QI 

20 

& SI opj 

SS 

SS 

SS 

SS 

1.0 

1.5 

1.0 

1.5 

cog 

25 

37 

34 

1215 

1240 

1320 

1350 

P 
LP 

O ,F= 

2" 

BORING METHOD 
HSA - HOLLOW STEM AUGER DC 
CFA - CONTINUOUS FLIGHT AUGERS MO 

DRIVING CASING 
MUD DRILLING 



APPENDIX B 

CHAIN-OF-CUSTODY FORMS 



Relinquished by: (Signature) 

7 /V /' -£ 

Relinquished by: (Signature) 

Relinquished by: (Signature) 

Date 

Date 

Date 

Time 

Time 

Time 

Received by: (Signature) 

/-'C-L.-rnr 
Received by: (Signature) 

Received for Laboratory: (Signature) 

Date 

Date 

Date 

Time 
r -

Time 

Time 

Sample Disposal Method: Disposed of by: (Signature) 

SAMPLE COLLECTOR / ̂Joc> ̂  

ENSR CORPORATION 

19782 MacArthur Blvd., STE 365 

Irvine, CA 92715 

(714) 476-0321 

ANALYTICAL LABORATORY 
/(* C. / r o -Jxl̂  

Date Time 

1974-3-84 



I 
CHAIN OF CUSTODY RECORD 

Client/Project Name 

/ • l/VcK O 
Project No. 

03> SO- C? C> ~ / £> O 

Sampler: (Signature^) 

-0X 

Sample No./ 
Identification Date Time 

Project' Location 

~~7~ < ** 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

6-V- S 
/?-</- /o 

y - / f  

-'6 ~ L/- 2£> 

& ' S -  r 

rg, - s" - ro 

6 

e> - 5"—Z- O 

Type of 
Sample 

kllljl1, 

Relinquished by: (Signature) 

REMARKS 

So ' L 

X 

X 
x 

Relinquished by: (Signature) 

Relinquished by: (Signature) 

Sample Disposal Method: 

SAMPLE COLLECTOR/?/*-,/{_ {AJevosf 
ENSR CORPORATION 

11)782 MocArthur Blvd., STE 365 

Irvine, CA 92715 

(714) 476-0321 

61974-3-84 

Date 

£/rt/st> 
Date' 

Date 

Time 

O ' o  o  
Time 

Time 

A 

X 

X 

A 

Received by: (Signature) 

? (\'J f r / r* n'^i f i y r r y 

Received by: (Signature) 

Date 

Date 

Received for Laboratory: (Signature) 

^'/Lies? 
Disposed of by: (Signature) 

ANALYTICAL LABORATORY J i / C> 

Date 
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Date 

Time 

Time 

Time 

Time 
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Received by: (Signature) Date Time 

Relinquished by: (Signature) 

p. 

Date ' Time Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Time Received for Laboratory: (Signature) 
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. ' J U  
* 

S^nple Disposal Method: 

E 1 $ ) P 

Disposed of by: (Signature) Date Time 

SAMPLE COLLECJO^f/^) /Ji. 

-X." EN O R. CORPORATION 

* 19782 MacArthur Blvd., STE 365 

^ Irvine, CA 92/l5 

A* (714) 476-0321 

1 Qt7A-?-QA 

ANALYTICAL LABORATORY J / / • (~) 

eb 
SAMPLE COLLECJO^f/^) /Ji. 

-X." EN O R. CORPORATION 

* 19782 MacArthur Blvd., STE 365 

^ Irvine, CA 92/l5 
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1 Qt7A-?-QA 

ANALYTICAL LABORATORY J / / • (~) 
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.-?S '/OC0 c t 'L ' <" c 

Project [^cation / 
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V>T~ / i .  / / / / / /  k / / / / / / 
<~ t  /  /  /  /  /  /  

Sampler: ($ign§}up4) // /•' 

1-

Chain of Custody Tape No. 
/ A 

b  /  /  /  /  /  /  

' .1 / / / / / 

Sample No./ 
Identification Date Time 

Lab Sample 
Number 

Type of / 
Sample / ^ 

• v / v / / / / / 
, l'/ ,-)V / / / / 
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nm 

Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Time Repeived by: (Signatuife) 

L tn • <• • y 11 v. '. ) 

Date 

<r/3 o 

Time 

©•' Sli 

Relinquished by: (Signature) Date Time Receii^d for Laboratory: (Signature) Date Time 

Sample Disposal Method: Disposed of by: (Signature) Date Time 

SAMPLE COLLECTOR 

F.i-iSK CORPORATION 

19782 MacArthur Blvd., STE 365 

q Irvine, CA 92715 

(714) 476-0321 
_C 

1974-2-84 

ANALYTICAL LABORATORY 

C. y i /-i 
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f • Ppuip 
Date 
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Time 

Relinquished by. (Signature) Date Time J/ 
Received for Laboratory: (Signature) Date Time 

Sample Disposal Method: Disposed of by: (Signature) Date Time 

SAMPLE COLLECTOR 

LNSR CORPORATION 

19782 Mac.Arthur Blvd., STE 365 

0 Irvine, CA 92715 

(714) 476-0321 
1 Q"7il.'»-Q/1 

ANALYTICAL LABORATORY 

m 

SAMPLE COLLECTOR 

LNSR CORPORATION 

19782 Mac.Arthur Blvd., STE 365 

0 Irvine, CA 92715 

(714) 476-0321 
1 Q"7il.'»-Q/1 

ANALYTICAL LABORATORY 





APPENDIX C 

LABORATORY REPORTS 



©@(1 [Ml©? AiMiSy'u'i©©!! 
18102 Sky Park South. Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

JUL 2 1 1989 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/27/89 
06/27/89 
07/07/89 
07/10/89 

Sample Description 
Soil Sample B-l (3 10' 

Sample Number 
9060917 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromomethane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1.2-Dichloropropane 
1.3-Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

:ion Limit Sample Results 
ug/Kg ug/Kg 

50 N.D. 
50 N.D. 
50 100 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

N.D. = None Detected above stated Detection Limit 

Del Mar., Analytical 

GaryiSteube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 



;?<= E)®D [Mloir Aini@i0^jD©g!(l 
( y=7 18102 Sky Park South. Suite F • Irvine. CA 92714 
'hCS (714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/27/89 
06/27/89 
07/07/89 
07/10/89 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Samp1e Description Samplp Number 
Soil Sample B-l @ 10' 9060917 

Volatile Organics by Mass Spectrometry 

Detection Limit Sample Results 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2-Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Methyl-2-pentanone 
2-Hexanone 
Styrene 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 100 % 

Toluene-d8 103 % 

4-Bromofluorobenzene 101 % 

ug/Kg Ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
250 N.D 
100 N.D. 
100 N.D. 
100 N.D. 
100 N.D. 
100 N.D. 

Analytical Method of Analysis: EPA 8240 

Gary fSteube 
Laboratory Director Page 2 of 2 



OF ^!fi)<§ 
18102 Sky Park South. Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/27/89 
06/27/89 
07/07/89 
07/10/89 

Sample Description 
Soil Sample B-l @ 15' 

Sample Number 
9060918 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromomethane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1.2 -Dichloropropane 
1.3 -Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

Detection Limit Sample Results 
Ug/Kg ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

stated Detection Limit 

Del Mar.Analytical 

Gary' Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 



E)<lfl [Mltsio' AinKSiilyfliiigsll 
° 1 1=7 18102 Sky Park South. Suite F • Irvine. CA 92714 
_}CS (714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/27/89 
06/27/89 
07/07/89 
07/10/89 

Sample Description 
Soil Sample B-l @ 15' 

Sample Number 
9060918 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2-Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Methyl-2-pentanone 
2-Hexanone 
Styrene 

Detection Limit 
Ug/Kg 

50 
50 
50 
50 
50 
250 
250 
100 
100 
100 
100 
100 

Sample Results 
Ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 89 % 

Toluene-d8 90 % 

4-Bromofluorobenzene 90 % 

Gary^Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 
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18102 Sky Park South. Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/27/89 
06/27/89 
07/07/89 
07/10/89 

Sample Description 
Soil Sample B-2 @ 10' 

Sample Number 
9060919 

Volatile Organics by Mass Spectrometry 

Detection Limit Sample Results 
ug/Kg ug/Kg 

Tetrachloroethene 50 N .D. 
1,1,1-Trichloroethane 50 N .D. 
Trichloroethene 50 N .D. 
1,1-Dichloroethane 50 N. .D. 
1,2-Dichloroethane 50 N, .D. 
1,1-Dichloroethene 50 N, .D. 
trans-1,2 Dichloroethene 50 N. .D. 
Methylene Chloride 50 N, , D. 
Chloroform 50 N. .D. 
Bromodichloromethane 50 N. .D. 
Dibromochloromethane 50 N. .D. 
Bromoform 50 N, , D. 
Bromomethane 50 N, .D. 
Chloromethane 50 N. .D. 
Chloroethane 50 N. , D. 
Vinyl Chloride 50 N. . D. 
1,2-Dichloropropane 50 N. D. 
1,3 -Dichloropropenes 50 N. D. 
Carbon Tetrachloride 50 N. D. 
Trichlorofluoromethane 250 N. D. 
1,1,2-Trichloroethane 50 N. D. 
1,1,2,2-Tetrachloroethane 50 N. D. 
2-Chloroethylvinyl ether 50 N. D. 

N.D. = None Detected above stated Detection Limit 

GarylSteube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 
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18102 Sky Park South. Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/27/89 
06/27/89 
07/07/89 
07/10/89 

Sample Description 
Soil Sample B-2 @ 10' 

Sample Number 
9060919 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2-Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Me thy1- 2 -pentanone 
2-Hexanone 
S tyrene 

Detection Limit 
ug/Kg 

50 
50 
50 
50 
50 

250 
250 
100 
100 
100 
100 
100 

Sample Results 
Ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 87 % 

Toluene-d8 89 % 

4-Bromofluorobenzene 87 % 

Del Mar Analytical 

Garyf Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 
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J—1 18102 Sky Park South. Suite F • Irvine. CA 92714 

)Cy (714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd. , Suite 365 
Irvine, CA 92715 

Attention: Mark Wood-

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/27/89 
06/27/89 
07/07/89 
07/10/89 

Sample Description 
Soil Sample B-2 @ 15' 

Sample Number 
9060920 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
B romo dichlorome thane 
Dibromochloromethane 
Bromoform 
Bromomethane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1,2 -Dichloropropane 
1.3-Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

N.D. = None Detected above stated Detection Limit 

Detection Limit Sample Results 
ug/Kg ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

Del Mar .Analytical 

GaryII Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 



18102 Sky Park South. Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/27/89 
06/27/89 
07/07/89 
07/10/89 

Sample Descripti on 
Soil Sample B-3 @ 10' 

Sample Number 
9060921 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromome thane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1,2 -Dichloropropane 
1.3-Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

N.D. = None Detected above stated Detection Limit 

Detection Limit Sample Results 
ug/Kg ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

ytical 

Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 
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18102 Sky Park South. Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/27/89 
06/27/89 
07/07/89 
07/10/89 

Sample Description 
Soil Sample B-2 @ 15' 

Sample Number 
9060920 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2 -Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Me thy1- 2 -pentanone 
2 -Hexanone 
Styrene 

Detection Limit 
Ug/Kg 

50 
50 
50 
50 
50 

250 
250 
100 
100 
100 
100 
100 

Sample Results 
ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 92 % 

Toluene-d8 89 % 

4-Bromofluorobenzene 87 % 

Method of Analysis: EPA 8240 

Page 2 of 2 
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18102 Sky Park South. Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/27/89 
06/27/89 
07/07/89 
07/10/89 

Sample Description 
Soil Sample B-3 @ 10' 

Sample Number 
9060921 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromomethane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1.2-Dichloropropane 
1.3-Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

Detection Limit Sample Results 
ug/Kg ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

N.D. = None Detected above stated Detection Limit 

ytical 

Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 



18102 Sky Park South, Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/27/89 
06/27/89 
07/07/89 
07/10/89 

Sample Description 
Soil Sample B-3 @ 10' 

Sample Number 
9060921 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2-Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Me thy1- 2 -pentanone 
2-Hexanone 
Styrene 

Detection Limit 
uS/Kg 

50 
50 
50 
50 
50 

250 
250 
100 
100 
100 
100 
100 

Sample Results 
ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 100 % 

Toluene-d8 103 % 

4-Bromofluorobenzene 101 % 

Gary iSteube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 



« Add© 
18102 Sky Park South, Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/27/89 
06/27/89 
07/07/89 
07/10/89 

Sample Description 
Soil Sample B-3 @ 15' 

Sample Number 
9060922 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromomethane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1.2-Dichloropropane 
1,3 -Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

N.D. = None Detected above stated Detection Limit 

Detection Limit Sample Results 
uS/Kg Ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

Del Mar Analytical 

GarylSteube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 
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• \jMl 18102 SkY Park South, Suite F • Irvine. CA 92714 
"\\y (714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/27/89 
06/27/89 
07/07/89 
07/10/89 

Sample Description Sample Number 
Soil Sample B-3 (3 15' 9060922 

Volatile Organics by Mass Spectrometry 

Detection Limit Sample Results 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2 -Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Me thy1- 2 -pentanone 
2-Hexanone 
Styrene 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 100 % 

Toluene-d8 103 % 

4-Bromofluorobenzene 101 % 

Ug/Kg ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
250 N.D 
100 N.D. 
100 N.D. 
100 N.D. 
100 N.D. 
100 N.D. 

Analytical 

Gary I 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 
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18102 Sky Park South, Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/28/89 
06/28/89 
07/10/89 
07/11/89 

Sample Description 
Soil Sample B-4-10 

Sample Number 
9060988 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromomethane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1.2-Dichloropropane 
1, 3 -Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

N.D. = None Detected above stated Detection Limit 

Detection Limit Sample Results 
ug/Kg ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

Del Mar Analytical Method of Analysis: EPA 8240 

Gary "Steube 
Laboratory Director Page 1 of 2 
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18102 Sky Park South. Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/28/89 
06/28/89 
07/10/89 
07/11/89 

Sample Description 
B-4-10 

Sample Number 
9060988 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2 -Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Methyl-2-pentanone 
2-Hexanone 
S tyrene 

Detection Limit 
ug/Kg 

50 
50 
50 
50 
50 
250 
250 
100 
100 
100 
100 
100 

Sample Results 
ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 88 % 

Toluene-d8 85 % 

4-Bromofluorobenzene 86 % 

Del Mar Analytical 

Gary'Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 



18102 Sky Park South. Suite F • Irvine. CA 92714 
.VY < y (714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/28/89 
06/28/89 
07/10/89 
07/11/89 

Sample Description 
Soil Sample B-4-20 

Sample Number 
9060989 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Br omome thane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1.2-Dichloropropane 
1.3-Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

N.D. = None Detected above stated Detection Limit 

Detection Limit Sample Results 
ug/Kg ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

Del Mar Analytical 

Gary!Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 
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18102 Sky Park South. Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/28/89 
06/28/89 
07/10/89 
07/11/89 

Sample Description 
B-4-20 

Sample Number 
9060989 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2-Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Me thy1- 2 -pentanone 
2-Hexanone 
Styrene 

Detection Limit 
ug/Kg 

50 
50 
50 
50 
50 

250 
250 
100 
100 
100 
100 
100 

Sample Results 
ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 92 % 

Toluene-d8 90 % 

4-Bromofluorobenzene 88 % 

Del Mar Analytical 

Gary\Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 
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18102 Sky Park South, Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/28/89 
06/28/89 
07/10/89 
07/11/89 

Sample Description 
Soil Sample B-5-10 

Sample Number 
9060990 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromome thane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1.2 -Dichloropropane 
1.3 -Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

Detection Limit 
ug/Kg 

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

2500 
500 
500 
500 

Sample Results 
ug/Kg 

8000 
N.D. 

44000 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Gary/Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 



v~̂ i KSlir MM 
18102 Sky Park South, Suite F • Irvine. CA 92714 

m r - y  (714)261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/28/89 
06/28/89 
07/10/89 
07/11/89 

Sample Description 
B-5-10 

Sample Number 
9060990 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2-Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Me thy1- 2 -pentanone 
2-Hexanone 
Styrene 

Detection Limit 
ug/Kg 

500 
500 
500 
500 
500 

2500 
2500 
1000 
1000 
1000 
1000 
1000 

Sample Results 
Ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 93 % 

Toluene-d8 87 % 

4-Bromofluorobenzene 87 % 

Del Mar Analytical 

GaryffSteube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 



©IB" MM aJ 

18102 Sky Park South. Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/28/89 
06/28/89 
07/10/89 
07/11/89 

Sample Description 
Soil Sample B-5-20 

Sample Number 
9060991 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1,1-Dichloroethane 
1,2 -Dichloroethane 
1,1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromomethane 
Chlorome thane 
Chloroethane 
Vinyl Chloride 
1,2 -Dichloropropane 
1,3-Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

Detection Limit Sample Results 
ug/Kg ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

N.D. None Detected above stated Detection Limit 

Del Mar Analytical Method of Analysis: EPA 8240 

Garyjf Steube 
Laboratory Director Page 1 of 2 
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•& 
18102 Sky Park South. Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/28/89 
06/28/89 
07/10/89 
07/11/89 

Sample Description 
B-5-20 

Sample Number 
9060991 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2 -Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Methyl- 2-pentanone 
2-Hexanone 
S tyrene 

Detection Limit 
ug/Kg 

50 
50 
50 
50 
50 
250 
250 
100 
100 
100 
100 
100 

Sample Results 
ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

l,2-Dichloroethane-d4 95 % 

Toluene-d8 87 % 

4-Bromofluorobenzene 86 % 

Del Mar Analytical 

AJM 
GaryISteube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 
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18102 Sky Park South. Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/28/89 
06/28/89 
07/10/89 
07/11/89 

Sample Description 
Soil Sample B-6-15 

Sample Number 
9060992 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1,1-Dichloroethane 
1.2 -Dichloroethane 
1.1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromomethane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1.2-Dichloropropane 
1.3 -Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

Detection Limit Sample Results 
Ug/Kg Ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

N.D. = None Detected above stated Detection Limit 

Del Marfl ̂ "flytical Method of Analysis: EPA 8240 

larv/S Gary'Steube 
Laboratory Director Page 1 of 2 
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I©? ^(rD<S BJ 
18102 Sky Park South, Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/28/89 
06/28/89 
07/10/89 
07/11/89 

Sample Description 
B-6-15 

Sample Number 
9060992 

Volatile Organics by Mass Spectrometry 

Detection Limit 
Ug/Kg 

Benzene 50 
Toluene 50 
Ethylbenzene 50 
Chlorobenzene 50 
Xylenes (sum of 3 isomers) 50 
Acetone 250 
2 -Butanone 250 
Carbon Disulfide 100 
Vinyl Acetate 100 
4 - Me thy1-2-pentanone 100 
2-Hexanone 100 
S tyrene 100 

Sample Results 
ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. - None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 91 % 

Toluene-d8 86 % 

4-Bromofluorobenzene 89 % 

Del Mar Analytical 

GaryfSteube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 



18102 Sky Park South, Suite F • Irvine, CA 92714 
!!•' ^ (714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/28/89 
06/28/89 
07/10/89 
07/11/89 

Sample Description 
Soil Sample B-6-20 

Sample Number 
9060993 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromome thane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1,2 -Dichloropropane 
1.3-Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

N.D. = None Detected above stated Detection Limit 

:ion Limit Sample Results 
ug/Kg ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 • N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

Del Mar Analytical 

Gary "Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 



I@nr 
18102 Sky Park South, Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/28/89 
06/28/89 
07/10/89 
07/11/89 

Sample Description 
B-6-20 

Sample Number 
9060993 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2 -Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Methyl- 2-pentanone 
2-Hexanone 
Styrene 

Detection Limit 
ug/Kg 

50 
50 
50 
50 
50 

250 
250 
100 
100 
100 
100 
100 

Sample Results 
ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

l,2-Dichloroethane-d4 96 % 

Toluene-d8 85 % 

4-Bromofluorobenzene 83 % 

DeL, Mar Analytical Method of Analysis: EPA 8240 

Garyfl Steube 
Laboratory Director Page 2 of 2 



©dfl IMltglO1 A[nl(alllyfD©glfl 
18102 Sky Park South. Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/28/89 
06/28/89 
07/10/89 
07/11/89 

Sample Description 
Soil Sample B-7-10 

Sample Number 
9060994 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromome thane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1,2 -Dichloropropane 
1.3-Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

Detection Limit Sample Results 
ug/Kg ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

N.D. = None Detected above stated Detection Limit 

Del Mar Analytical Method of Analysis: EPA 8240 

Garyff Steube 
Laboratory Director Page 1 of 2 
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18102 Sky Park South. Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/28/89 
06/28/89 
07/10/89 
07/11/89 

Sample Description 
B-7-10 

Sample Number 
9060948 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2 -Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Methyl- 2-pentanone 
2-Hexanone 
S tyrene 

Detection Limit 
ug/Kg 

50 
50 
50 
50 
50 

250 
250 
100 
100 
100 
100 
100 

Sample Results 
ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 96 % 

Toluene-d8 85 % 

4-Bromofluorobenzene 83 % 

Del Mar Analytical 

Gary uSteube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 



dF A0H© 
18102 Sky Park South, Suite F • Irvine, CA 92714 

"wir ^ (714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wooct 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/28/89 
06/28/89 
07/10/89 
07/11/89 

Sample Description 
Soil Sample B-7-15 

Sample Number 
9060995 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromome thane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1.2 -Dichloropropane 
1.3 -Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

Detection Limit Sample Results 
ug/Kg ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

N.D. = None Detected above stated Detection Limit 

Del Mar Analytical Method of Analysis: EPA 8240 

Gary JSteube 
Laboratory Director Page 1 of 2 
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m 
18102 Sky Park South. Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/28/89 
06/28/89 
07/10/89 
07/11/89 

Sample Description 
B-7-15 

Sample Number 
9060995 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2-Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Methyl-2-pentanone 
2-Hexanone 
Styrene 

Detection Limit 
ug/Kg 

50 
50 
50 
50 
50 

250 
250 
100 
100 
100 
100 
100 

Sample Results 
Ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 93 % 

Toluene-d8 85 % 

4-Bromofluorobenzene 86 % 

Del Mar Analytical 

Gary/Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 



18102 Sky Park South, Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/29/89 
06/30/89 
07/12/89 
07/13/89 

Sample Description 
Soil Sample B-8-15 

Sample Number 
9061028 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
B r omome thane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1.2-Dichloropropane 
1.3-Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

Detection Limit Sample Results 
ug/Kg ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

N.D. = None Detected above stated Detection Limit 

Del Mar Analytical Method of Analysis: EPA 8240 

-&M 
Garv VSteube Gary iSteube 
Laboratory Director Page 1 of 2 



®<gfl [MI(o]jr AoTKaiByfifegill 
( i—7' 18102 Sky Park South, Suite F • Irvine, CA 92714 
W7 (714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/29/89 
06/30/89 
07/12/89 
07/13/89 

Sample Description 
B-8-15 

Sample Number 
9061028 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2-Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Me thy1- 2 -pentanone 
2-Hexanone 
S tyrene 

Detection Limit 
ug/Kg 

50 
50 
50 
50 
50 

250 
250 
100 
100 
100 
100 
100 

Sample Results 
Ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 89 % 

Toluene-d8 103 % 

4-Bromofluorobenzene 103 % 

Del Mar Analytical Del Mar An* 

JL ĵ U 
GarvISteubt GaryiSteube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 



®®0 IMltaF Alni(5]DvtS<gglD 
18102 Sky Park South. Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/29/89 
06/30/89 
07/12/89 
07/13/89 

Sample Description 
Soil Sample B-8-20 

Sample Number 
9061029 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromomethane 
Ch1orome thane 
Chloroethane 
Vinyl Chloride 
1,2 -Dichloropropane 
1.3-Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylyinyl ether 

N.D. - None Detected above stated Detection Limit 

Detection Limit Sample Results 
ug/Kg Ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

Del Mar Analytical 

Gary tSteubi Gary(Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 



m mm 
18102 Sky Park Seuth, Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/29/89 
06/30/89 
07/12/89 
07/13/89 

Sample Description 
B-8-20 

Sample Number 
9061029 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2 -Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Methyl-2-pentanone 
2-Hexanone 
Styrene 

Detection Limit 
ug/Kg 

50 
50 
50 
50 
50 
250 
250 
100 
100 
100 
100 
100 

Sample Results 
ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. - None Detected above stated Detection Limit 

Surrogate Recovery: 

l,2-Dichloroethane-d4 85 % 

Toluene-d8 97 % 

4-Bromofluorobenzene 104 % 

Del Mar Analytical Method of Analysis: EPA 8240 

Gary^, Steub* Gary\, Steube 
Laboratory Director Page 2 of 2 
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18102 Sky Park South. Suit© F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/29/89 
06/30/89 
07/12/89 
07/13/89 

Sample Description 
Soil Sample B-9-15 

Sample Number 
9061030 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromomethane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1.2-Dichloropropane 
1.3-Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

Detection Limit Sample Results 
ug/Kg uS/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

N.D. = None Detected above stated Detection Limit 

Del Mar Analytical Method of Analysis: EPA 8240 

Jkitt 
Garv iSteube Gary iSteube 
Laboratory Director Page 1 of 2 
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18102 Sky Park South. Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/29/89 
06/30/89 
07/12/89 
07/13/89 

Sample Description 
B-9-15 

Sample Number 
9061030 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2-Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Methyl-2-pentanone 
2-Hexanone 
Styrene 

Detection Limit 
Ug/Kg 

50 
50 
50 
50 
50 
250 
250 
100 
100 
100 
100 
100 

Sample Results 
ug/Kg 

N.D. 
N.D. 

700 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 

1200 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 87 % 

Toluene-d8 100 % 

4-Bromofluorobenzene 110 % 

Del Mar Analytical 

Gary( Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 



18102 Sky Park South. Suite F • Irvine, CA 92714 
"w .II ^ (714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/29/89 
06/30/89 
07/12/89 
07/13/89 

Sample Description 
Soil Sample B-9-20 

Sample Number 
9061031 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromomethane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1.2-Dichloropropane 
1.3-Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

N.D. = None Detected above 

Detection Limit Sample Results 
ug/Kg ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

stated Detection Limit 

Gary(. Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 
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18102 Sky Park South. Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/29/89 
06/30/89 
07/12/89 
07/13/89 

Sample Description 
B-9-20 

Sample Number 
9061031 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2 -Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Methyl- 2-pentanone 
2-Hexanone 
S tyrene 

Detection Limit 
ug/Kg 

50 
50 
50 
50 
50 
250 
250 
100 
100 
100 
100 
100 

Sample Results 
ug/Kg 

N.D. 
N.D. 

950 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 

4400 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 86 % 

Toluene-d8 105 % 

4-Bromofluorobenzene 105 % 

Del Mar Analytical 

Gary(Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 
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18102 Sky Park South. Suite F • Irvine. CA 92714 

Wy (714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/29/89 
06/30/89 
07/12/89 
07/13/89 

Sample Description 
Soil Sample B-10-15 

Sample Number 
9061032 

Volatile Organics by Mass Spectrometry 

Detection Limit 
Ug/Kg 

Tetrachloroethene 50 
1,1,1-Trichloroethane 50 
Trichloroethene 50 
1,1-Dichloroethane 50 
1,2 -Dichloroethane 50 
1,1-Dichloroethene 50 
trans-1,2 Dichloroethene 50 
Methylene Chloride 50 
Chloroform 50 
Bromodichloromethane 50 
Dibromochloromethane 50 
Bromoform 50 
Bromomethane 50 
Chloromethane 50 
Chloroethane 50 
Vinyl Chloride 50 
1,2 -Dichloropropane 50 
1,3-Dichloropropenes 50 
Carbon Tetrachloride 50 
Trichlorofluoromethane 250 
1,1,2-Trichloroethane 50 
1,1,2,2-Tetrachloroethane 50 
2-Chloroethylvinyl ether 50 

Sample Results 
ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Del Mar Analytical 

GarjnSteube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 
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18102 Sky Park South. Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/29/89 
06/30/89 
07/12/89 
07/13/89 

Sample Description 
B-10-15 

Sampl p. Number 
9061032 

Volatile Organics by Mass Spectrometry 

Detection Limit Sample Rest 
ug/Kg ug/Kg 

Benzene 50 N.D. 
Toluene 50 N.D. 
Ethylbenzene 50 N.D. 
Chlorobenzene 50 N.D. 
Xylenes (sum of 3 isomers) 50 N.D. 
Acetone 250 N.D. 
2 -Butanone 250 N.D 
Carbon Disulfide 100 N.D. 
Vinyl Acetate 100 N.D. 
4-Methyl-2-pentanone 100 N.D. 
2-Hexanone 100 N.D. 
Styrene 100 N.D. 

N.D. =• None Detected above stated Detection Limit 

Surrogate Recovery: 

l,2-Dichloroethane-d4 86 % 

Toluene-d8 97 % 

4-Bromofluorobenzene 105 % 

Del Mar Analytical 

Gary /Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 
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j—i 18102 Sky Park South. Suite F • Irvine. CA 92714 
]Ly (714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/29/89 
06/30/89 
07/12/89 
07/13/89 

Sample Description 
Soil Sample B-10-20 

Sample Number 
9061033 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromomethane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1.2-Dichloropropane 
1.3-Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

Detection Limit Sample Results 
ug/Kg ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

N.D. = None Detected above stated Detection Limit 

Del Mar Analytical Method of Analysis: EPA 8240 

-Lm 
Garv#S teube Gary'S teube 
Laboratory Director Page 1 of 2 
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i£7 18102 Sky Park South. Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/29/89 
06/30/89 
07/12/89 
07/13/89 

Sample Description 
B-10-20 

Sample Number 
9061033 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2 -Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Me thy1- 2 -pentanone 
2 -Hexanone 
Styrene 

Detection Limit 
Ug/Kg 

50 
50 
50 
50 
50 

250 
250 
100 
100 
100 
100 
100 

Sample Results 
ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 88 % 

Toluene-d8 98 % 

4-Bromofluorobenzene 106 % 

Del Mar Analytical 

•Lj# 
Gary /Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 



18102 Sky Park South. Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/29/89 
06/30/89 
07/12/89 
07/13/89 

Sample Description 
Soil Sample B-ll-10 

Sample Number 
9061034 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromomethane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1.2-Dichloropropane 
1.3-Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

N.D. = None Detected above stated Detection Limit 

Detection Limit Sample Res' 
ug/Kg Ug/Kg 

50 80 
50 N.D. 
50 90 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

Del Mar Analytical 

AM 
Gary(.Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 
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rxj 18102 Sky Park South, Suite F • Irvine, CA 92714 

(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/29/89 
06/30/89 
07/12/89 
07/13/89 

Sample Description 
B-ll-10 

Sample Number 
9061034 

Volatile Organics by Mass Spectrometry 

Detection Limit 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2 -Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Methyl- 2-pentanone 
2-Hexanone 
Styrene 

Sample Results 
ug/Kg ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
250 N.D 
100 N.D. 
100 N.D. 
100 N.D. 
100 N.D. 
100 N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 85 % 

Toluene-d8 92 % 

4-Bromofluorobenzene 105 % 

Del Mar Analytical 

Gary /Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 
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\ . )==7 18102 Sky Park South, Suite F • Irvine, CA 92714 
_lLy (714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/29/89 
06/30/89 
07/12/89 
07/13/89 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Sample Description Sample Number 
Soil Sample B-ll-15 9061035 

Volatile Organics by Mass Spectrometry 

Detection Limit Sample Results 
ug/Kg ug/Kg 

Tetrachloroethene 50 N.D. 
1,1,1-Trichloroethane 50 N.D. 
Trichloroethene 50 N.D. 
1,1-Dichloroethane 50 N.D. 
1,2-Dichloroethane 50 N.D. 
1,1-Dichloroethene 50 N.D. 
trans-1,2 Dichloroethene 50 N.D. 
Methylene Chloride 50 N.D. 
Chloroform 50 N.D. 
Bromodichloromethane 50 N.D. 
Dibromochloromethane 50 N.D. 
Bromoform 50 N.D. 
Bromomethane 50 N.D. 
Chloromethane 50 N.D. 
Chloroethane 50 N.D. 
Vinyl Chloride 50 N.D. 
1,2-Dichloropropane 50 N.D. 
1,3 -Dichloropropenes 50 N.D. 
Carbon Tetrachloride 50 N.D. 
Trichlorofluoromethane 250 N.D. 
1,1,2-Trichloroethane 50 N.D. 
1,1,2,2-Tetrachloroethane 50 N.D. 
2-Chloroethylvinyl ether 50 N.D. 

N.D. = None Detected above stated Detection Limit 

Del Mar Analytical 

-LM 
Gary(Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 
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18102 Sky Park South, Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/29/89 
06/30/89 
07/12/89 
07/13/89 

Sample Description 
B-ll-15 

Sample Number 
9061035 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2 -Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Methyl-2-pentanone 
2-Hexanone 
Styrene 

Detection Limit 
ug/Kg 

50 
50 
50 
50 
50 
250 
250 
100 
100 
100 
100 
100 

Sample Results 
ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 86 % 

Toluene-d8 94 % 

4-Bromofluorobenzene 108 % 

Del Mar Analytical 

Ô lŝ SiL 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 
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18102 Sky Park South. Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Bill Leever 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/30/89 
06/30/89 
07/13/89 
07/14/89 

Sample Description 
Soil Sample B-12-15 

Sample Number 
9061078 

Volatile Organics by Mass Spectrometry 

Tetrachloroethene 
1.1.1-Trichloroethane 
Trichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
trans-1,2 Dichloroethene 
Methylene Chloride 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 
Bromomethane 
Chloromethane 
Chloroethane 
Vinyl Chloride 
1.2-Dichloropropane 
1,3 -Dichloropropenes 
Carbon Tetrachloride 
Trichlorofluoromethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
2-Chloroethylvinyl ether 

N.D. = None Detected above stated Detection Limit 

Detection Limit Sample Results 
ug/Kg ug/Kg 

50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 
250 N.D. 
50 N.D. 
50 N.D. 
50 N.D. 

Del Mar Analytical 

Gary IIS teube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 
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( y—7 18102 Sky Park South. Suite F • Irvine, CA 92714 

_ZdL(714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Bill Leever 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/30/89 
06/30/89 
07/13/89 
07/14/89 

Sample Description 
Soil Sample B-12-15 

Sample Number 
9071078 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2 -Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Methyl-2-pentanone 
2-Hexanone 
S tyrene 

Detection Limit 
ug/Kg 

50 
50 
50 
50 
50 
250 
250 
100 
100 
100 
100 
100 

Sample Results 
ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 88 % 

Toluene-d8 94 % 

4-Bromofluorobenzene 104 % 

Del Mar. Analytical 

A# 
Gary^Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 



®(§Q IMloiir 
\.y~7 18102 Sky Park South. Suite F • Irvine, CA 92714 
_JL'"y (714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/30/89 
06/30/89 
07/13/89 
07/14/89 

Attention: Bill Leever 

Project: 0350-004-100, Amoco 

Sample Description Samplp Number 
Soil Sample B-12-20 9061079 

Volatile Organics by Mass Spectrometry 

Detection Limit Sample Resu 
ug/Kg ug/Kg 

Tetrachloroethene 50 N.D. 
1,1,1-Trichloroethane 50 N.D. 
Trichloroethene 50 N.D. 
1,1-Dichloroethane 50 N.D. 
1,2-Dichloroethane 50 N.D. 
1,1-Dichloroethene 50 N.D. 
trans-1,2 Dichloroethene 50 N.D. 
Methylene Chloride 50 N.D. 
Chloroform 50 N.D. 
Bromodichloromethane 50 N.D. 
Dibromochloromethane 50 N.D. 
Bromoform 50 N.D. 
Broraomethane 50 N.D. 
Chloromethane 50 N.D. 
Chloroethane 50 N.D. 
Vinyl Chloride 50 N.D. 
1,2-Dichloropropane 50 N.D. 
1,3-Dichloropropenes 50 N.D. 
Carbon Tetrachloride 50 N.D. 
Trichlorofluoromethane 250 N.D. 
1,1,2-Trichloroethane 50 N.D. 
1,1,2,2-Tetrachloroethane 50 N.D. 
2-Chloroethylvinyl ether 50 N.D. 

N.D. = None Detected above stated Detection Limit 

Deb Mar Analytical Method of Analysis: EPA 8240 

Gary"Steube 
Laboratory Director Page 1 of 2 



\—n ©IF AQU© 
,iV j , 18102 Sky Park South. Suite F • Irvine. CA 92714 
-Wllf v / (714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Bill Leever 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/30/89 
06/30/89 
07/13/89 
07/14/89 

Sample Description 
Soil Sample B-12-20 

Sample Number 
9071079 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2-Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Methyl-2-pentanone 
2-Hexanone 
S tyrene 

Detection Limit 
ug/Kg 

50 
50 
50 
50 
50 
250 
250 
100 
100 
100 
100 
100 

Sample Results 
ug/Kg 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

l,2-Dichloroethane-d4 88 % 

Toluene-d8 90 % 

4-Bromofluorobenzene 105 % 

Del Mar Analytical 

-LM 
Gary^Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 



b uuJoo3 rniKaju^irucs^ 
\Jrn 18102 Sky Park South. Suit© F • Irvine. CA 92714 

IJL'jy (714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Bill Leever 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/30/89 
06/30/89 
07/13/89 
07/14/89 

Sample Description 
Soil Sample B-13-15 

Sample Number 
9061080 

Volatile Organics by Mass Spectrometry 

Detection Limit 
ug/Kg 

Tetrachloroethene 1000 
1,1,1-Trichloroethane 1000 
Trichloroethene 1000 
1,1-Dichloroethane 1000 
1,2-Dichloroethane 1000 
1,1-Dichloroethene 1000 
trans-1,2 Dichloroethene 1000 
Methylene Chloride 1000 
Chloroform 1000 
Bromodichloromethane 1000 
D ibromoch1o rome thane 1000 
Bromoform 1000 
Bromomethane 1000 
Chloromethane 1000 
Chloroethane 1000 
Vinyl Chloride 1000 
1,2 -Dichloropropane 1000 
1,3 -Dichloropropenes 1000 
Carbon Tetrachloride 1000 
Trichlorofluoromethane 5000 
1,1,2-Trichloroethane 1000 
1,1,2,2-Tetrachloroethane 1000 
2-Chloroethylvinyl ether 1000 

Sample Results 
ug/Kg 

2400 
N.D. 

46000 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. = None Detected above stated Detection Limit 

Method of Analysis: EPA 8240 

Page 1 of 2 



iikti] IMl(oiir A(n)©]Dvl]'D©(alO 
.  \ . )—7 18102 Sky Park South,  Sui te  F •  I rv ine,  CA 92714 

(714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Bill Leever 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/30/89 
06/30/89 
07/13/89 
07/14/89 

Sample Description 
Soil Sample B-13-15 

Sample Number 
9071080 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2 -Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Me thy1- 2 -pentanone 
2-Hexanone 
S tyrene 

Detection Limit 
ug/Kg 

1000 
1000 
1000 
1000 
1000 
5000 
5000 
2000 
2000 
2000 
2000 
2000 

Sample Results 
Ug/Kg 

N.D. 
1100 

65000 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 

330000 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 85 % 

Toluene-d8 84 % 

4-Bromofluorobenzene 109 % 

Del Mar Analytical 

JL-Hi 
Gary(Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 



m & 
18102 Sky Park South. Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Bill Leever 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/30/89 
06/30/89 
07/14/89 
07/14/89 

Sample Description 
Soil Sample B-13-20 

Sample Number 
9061081 

Volatile Organics by Mass Spectrometry 

Detection Limit Sample Results 
ug/Kg ug/Kg 

Tetrachloroethene 1000 1400 
1,1,1-Trichloroethane 1000 N .D. 
Trichloroethene 1000 6800 
1,1-Dichloroethane 1000 N. .D. 
1,2-Dichloroethane 1000 N, .D. 
1,1-Dichloroethene 1000 N, , D. 
trans-1,2 Dichloroethene 1000 N. . D. 
Methylene Chloride 1000 N, .D. 
Chloroform 1000 N. . D. 
Bromodichloromethane 1000 N. .D. 
Dibromochloromethane 1000 N. . D. 
Bromoform 1000 N. . D. 
Bromomethane 1000 N. D. 
Chloromethane 1000 N. D. 
Chloroethane 1000 N. , D. 
Vinyl Chloride 1000 N. • D. 
1,2 -Dichloropropane 1000 N. • D. 
1,3 -Dichloropropenes 1000 N. D. 
Carbon Tetrachloride 1000 N. D. 
Trichlorofluoromethane 5000 N. , D. 
1,1,2-Trichloroethane 1000 N. , D. 
1,1,2,2-Tetrachloroethane 1000 N. D. 
2-Chloroethylvinyl ether 1000 N. D. 

N.D. =• None Detected above stated Detection Limit 

Del Mar Analytical 

iifr 
Gary/Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 
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\J~~7 18102 Sky Park South, Suite F • Irvine, CA 92714 
(714) 261-1022 • RAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd-. , Suite 365 
Irvine, CA 92715 

Attention: Bill Leever 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/30/89 
06/30/89 
07/14/89 
07/14/89 

Sample Description 
Soil Sample B-13-20 

Sample Number 
9071081 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2 -Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Methyl- 2 -pentanone 
2-Hexanone 
S tyrene 

Detection Limit 
ug/Kg 

1000 
1000 
1000 
1000 
1000 
5000 
5000 
2000 
2000 
2000 
2000 
2000 

Sample Results 
ug/Kg 

N.D. 
N.D. 

20000 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 

100000 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 86 % 

Toluene-d8 102 % 

4-Bromofluorobenzene 105 % 

Del Mar Analytical Method of Analysis: EPA 8240 

Gary^Steube 
Laboratory Director Page 2 of 2 



[MJoir AiMiflyflo©®! 
' ( W 18102 Sky Park South. Suite F • Irvine, CA 92714 
1_\Cy (714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/30/89 
06/30/89 
07/14/89 
07/14/89 

Attention: Bill Leever 

Project: 0350-004-100, Amoco 

Sample Description Sample Number 
Soil Sample B-14-15 9061082 

Volatile Organics by Mass Spectrometry 

Detection Limit Sample Results 
ug/Kg ug/Kg 

Tetrachloroethene 50 75 
1.1.1-Trichloroethane 50 N.D. 
Trichloroethene 50 290 
1.1-Dichloroethane 50 N.D. 
1.2-Dichloroethane 50 N.D. 
1.1-Dichloroethene 50 N.D. 
trans-1,2 Dichloroethene 50 N.D. 
Methylene Chloride 50 N.D. 
Chloroform 50 N.D. 
Bromodichloromethane 50 N.D. 
Dibromochloromethane 50 N.D. 
Bromoform 50 N.D. 
Bromomethane 50 N.D. 
Chloromethane 50 N.D. 
Chloroethane 50 N.D. 
Vinyl Chloride 50 N.D. 
1.2-Dichloropropane 50 N.D. 
1.3-Dichloropropenes 50 N.D. 
Carbon Tetrachloride 50 N.D. 
Trichlorofluoromethane 250 N.D. 
1.1.2-Trichloroethane 50 N.D. 
1,1,2,2-Tetrachloroethane 50 N.D. 
2-Chloroethylvinyl ether 50 N.D. 

N.D. = None Detected above stated Detection Limit 

Del Mar.Analytical 

JJtitir 
Gary flSteube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 



3 m 
18102 Sky Park South. Suite F • Irvine. CA 92714 

..IV4 y (714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Bill Leever 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/30/89 
06/30/89 
07/14/89 
07/14/89 

Sample Description 
Soil Sample B-14-15 

Sample Number 
9071082 

Volatile Organics by Mass Spectrometry 

Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
Xylenes (sum of 3 isomers) 
Acetone 
2 -Butanone 
Carbon Disulfide 
Vinyl Acetate 
4-Methyl- 2 -pentanone 
2 -Hexanone 
S tyrene 

Detection Limit 
ug/Kg 

50 
50 
50 
50 
50 

250 
250 
100 
100 
100 
100 
100 

Sample Results 
ug/Kg 

N.D. 
N.D. 

130 
N.D. 
N.D. 
N.D. 
N.D 
N.D. 
N.D. 
N.D. 
N.D. 

190 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 87 % 

Toluene-d8 96 % 

4-Bromofluorobenzene 104 % 

Del MarnAnalytical Method of Analysis: EPA 8240 

GaryflSteube 
Laboratory Director Page 2 of 2 



* > 

18102 Sky Park South, Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation Date Sampled: 06/30/89 
19782 MacArthur Blvd., Suite 365 Date Received: 06/30/89 
Irvine, CA 92715 Date Analyzed: 07/14/89 

Date Reported: 07/14/89 

Attention: Bill Leever 

Project: 0350-004-100, Amoco 

Sample Description Sample Number 
Soil Sample B-14-20 9061083 

Volatile Organics by Mass Spectrometry 

Detection Limit Sample Resi 
ug/Kg ug/Kg 

Tetrachloroethene 50 N.D. 
1,1,1-Trichloroethane 50 N.D. 
Trichloroethene 50 N.D. 
1,1-Dichloroethane 50 N.D. 
1,2-Dichloroethane 50 N.D. 
1,1-Dichloroethene 50 N.D. 
trans-1,2 Dichloroethene 50 N.D. 
Methylene Chloride 50 N.D. 
Chloroform 50 N.D. 
B romo d i ch1orome thane 50 N.D. 
Dibromochloromethane 50 N.D. 
Bromoform 50 N.D. 
Bromomethane 50 N.D. 
Chloromethane 50 N.D. 
Chloroethane 50 N.D. 
Vinyl Chloride 50 N.D. 
1,2 -Dichloropropane 50 N.D. 
1,3 -Dichloropropenes 50 N.D. 
Carbon Tetrachloride 50 N.D. 
Trichlorofluoromethane 250 N.D. 
1,1,2-Trichloroethane 50 N.D. 
1,1,2,2-Tetrachloroethane 50 N.D. 
2-Chloroethylvinyl ether 50 N.D. 

N.D. = None Detected above stated Detection Limit 

Del Mar. Analytical Method of Analysis: EPA 8240 

GaryuSteube 
Laboratory Director Page 1 of 2 



-t I 
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18102 Sky Park South, Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Corporation 
19782 MacArthur Blvd., Suite 365 
Irvine, CA 92715 

Attention: Bill Leever 

Project: 0350-004-100, Amoco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

06/30/89 
06/30/89 
07/14/89 
07/14/89 

Sample Description 
Soil Sample B-14-20 

Sample Number 
9071083 

Volatile Organics by Mass Spectrometry 

Detection Limit Sample Resi 
ug/Kg ug/Kg 

Benzene 50 N.D. 
Toluene 50 N.D. 
Ethylbenzene 50 N.D. 
Chlorobenzene 50 N.D. 
Xylenes (sum of 3 isomers) 50 N.D. 
Acetone 250 N.D. 
2-Butanone 250 N.D 
Carbon Disulfide 100 N.D. 
Vinyl Acetate 100 N.D. 
4-Me thy1- 2 -pentanone 100 N.D. 
2 -Hexanone 100 N.D. 
Styrene 100 N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 88 % 

Toluene-d8 99 % 

4-Bromofluorobenzene 102 % 

Del Marn Analytical 

Gary4 Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 



®@0 Rfcr 
18102 Sky Park South, Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors Date Analyzed: 07/10/89 
19782 MacArthur Ave., Suite 365 Date Reported: 07/11/89 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Sample Description 
Method Blank 

Volatile Organics by Mass Spectrometry 

Detection Limit Sample Results 
ug/Kg ug/Kg 

Tetrachloroethene 50 D 
1.1.1-Trichloroethane 50 N.D. 
Trichloroethene 50 N D 
1.1-Dichloroethane 50 n!d 
1.2-Dichloroethane 50 N.D. 
1.1-Dichloroethene 50 n!d 
trans-1,2 Dichloroethene 50 N.D. 
Methylene Chloride 50 n!d! 
Chloroform 50 N D 
Bromodichloromethane 50 N D 
Dibromochloromethane 50 ND 
Bromoform 50 n!d 
Bromomethane 50 N D 
Chloromethane 50 n!d 
Chloroethane 50 N D 
Vinyl Chloride 50 N D 
1.2-Dichloropropane 50 N.D 
1.3-Dichloropropenes 50 N.D. 
Carbon Tetrachloride 50 N.D. 
Trichlorofluoromethane 250 N.d! 
1.1.2-Trichloroethane 50 N.D. 
1,1,2,2-Tetrachloroethane 50 N.D. 
2-Chloroethylvinyl ether 50 N.d! 

N.D. = None Detected above stated Detection Limit 

Dê  Mai5 Analytical Method of Analysis: EPA 8240 

Gary iSteube 
Laboratory Director Page 1 of 2 



m mm si 

18102 Sky Park South. Suite F • Irvine, CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Date Analyzed: 07/10/89 
Date Reported: 07/11/89 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Sample Description 
Method Blank 

Volatile Organics by Mass Spectrometry 

Detection Limit Sample Resi 
ug/Kg ug/Kg 

Benzene 50 N.D. 
Toluene 50 N.D. 
Ethylbenzene 50 N.D. 
Chlorobenzene 50 N.D. 
Xylenes (sum of 3 isomers) 50 N.D. 
Acetone 250 N.D. 
2 -Butanone 250 N.D 
Carbon Disulfide 100 N.D. 
Vinyl Acetate 100 N.D. 
4-Methyl-2-pentanone 100 N.D. 
2 -Hexanone 100 N.D. 
Styrene 100 N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 92 % 

Toluene-d8 94 % 

4-Bromofluorobenzene 99 % 

Gary fiSteube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 2 of 2 



®@0 [MJoir AiMiflvflo©®!] 
( j=] 18102 Sky Park South. Suite F • Irvine. CA 92714 
T y (714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors Date Analyzed: 07/12/89 
19782 MacArthur Ave., Suite 365 Date Reported: 07/13/89 
Irvine, CA 92715 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Sample Description 
Method Blank 

Volatile Organics by Mass Spectrometry 

Detection Limit Sample Results 
Ug/Kg ug/Kg 

Tetrachloroethene 50 N. .D. 
1,1,1-Trichloroethane 50 N, .D. 
Trichloroethene 50 N, .D. 
1,1-Dichloroethane 50 N. .D. 
1,2-Dichloroethane 50 N, . D. 
1,1-Dichloroethene 50 N. .D. 
trans-1,2 Dichloroethene 50 N, .D. 
Methylene Chloride 50 N. . D. 
Chloroform 50 N, ,D. 
Bromodichloromethane 50 N. ,D. 
Dibromochloromethane 50 N. .D. 
Bromoform 50 N. ,D. 
Bromome thane 50 N. . D. 
Chloromethane 50 N. . D. 
Chloroethane 50 N. ,D. 
Vinyl Chloride 50 N. .D. 
1,2 -Dichloropropane 50 N. ,D. 
1,3-Dichloropropenes 50 N. . D. 
Carbon Tetrachloride 50 N. D. 
Trichlorofluoromethane 250 N. .D. 
1,1,2-Trichloroethane 50 N. .D. 
1,1,2,2-Tetrachloroethane 50 N. D. 
2-Chloroethylvinyl ether 50 N. ,D. 

N.D. = None Detected above stated Detection Limit 

Gary/Steube 
Laboratory Director 

Method of Analysis: EPA 8240 

Page 1 of 2 



A:7 t ' m mm 
18102 Sky Park South. Suite F • Irvine. CA 92714 
(714) 261-1022 • FAX (714) 261-1228 

ENSR Constructors 
19782 MacArthur Ave., Suite 365 
Irvine, CA 92715 

Date Analyzed: 
Date Reported: 

07/12/89 
07/13/89 

Attention: Mark Wood 

Project: 0350-004-100, Amoco 

Sample Description 
Method Blank 

Volatile Organics by Mass Spectrometry 

Detection Limit Sample Rest 
ug/Kg ug/Kg 

Benzene 50 N.D. 
Toluene 50 N.D. 
Ethylbenzene 50 N.D. 
Chlorobenzene 50 N.D. 
Xylenes (sum of 3 isomers) 50 N.D. 
Acetone 250 450 
2 -Butanone 250 N.D 
Carbon Disulfide 100 N.D. 
Vinyl Acetate 100 N.D. 
4 - Methyl- 2 -pentanone 100 N.D. 
2 -Hexanone 100 N.D. 
Styrene 100 N.D. 

N.D. = None Detected above stated Detection Limit 

Surrogate Recovery: 

1,2-Dichloroethane-d4 91 % 

Toluene-d8 106 % 

4-Bromofluorobenzene 107 % 

Method of Analysis: EPA 8240 

Page 2 of 2 
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AMBIENT TEMPERATURE 

HEADSPACE METHODOLOGY 



AMBIENT TEMPERATURE HEADSPACE METHODOLOGY 

During drilling and upon completion of groundwater sample 
collection, soil samples were screened with a portable Photovac 
10S50 gas chromatograph photo-ionization detector (GC). Ambient 
temperature headspace analysis consists of taking a portion of the 

soil into a glass jar, then sealing the jar with aluminum foil, 
allowing sufficient time for possible hydrocarbons to volatilize, 
and using the GC to analyze for volatile organic compounds. 

Ambient temperature headspace is sampled by piercing the aluminum 

foil with a Hamilton gas type syringe and extracting 50 or 100 ul 
or air. An air sample was then injected directly into the Photovac 
10S50 portable GC. Programs for direct injection were set to allow 
adequate sample time with event one from 8 to 10 seconds and event 
three from 10 to 120 seconds. Any deviations are noted on the 
chromatograms. After each direct injection indicating possible 
contamination, a purge of hydrocarbon-free air was run. For 
comparison and calibration, samples of styrene, benzene, toluene, 
ethylbenzene, and meta-xylene (approximately 10 ppm concentration 
in air), tetrachloethene and trichloroethene (approximately 5 ppm 
concentration in air) were run to provide a standard. These 

chromatograms are included in Appendix E for each soil sample 
screened. 



APPENDIX E 

AMBIENT TEMPERATURE HEADSPACE 

CHROMATOGRAMS 

\ 
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CunruUND NflrE PEW R.T. PREWPPO 

P H O T O U A C  
X ŷ — 

* "M 4 

STOP 0 132.7 
SAPPLC LJBRPRT I JUN 27 1383 11:13 
ANALYSIS a 10 B35O-C94-100 
INTERNAL TEPP 30 SAPPLE 
OPir« 20 Bl-9 

P H O T O U A C  
* T f f L '*—4 

<T' 1 

STOP 0 181.6 
SWPLE LIBRPBT 1 JUN B7 1383 I1:0B 
PWLTSIS a 12 •' BOSO-BB1-1BB 
INTERIM. TEW 08 SfmPtr 
OPI" OB 81 RtlBlENT B1R 

COnPOUNO NWE PEW R.T. AREWPPT1 

P H O T O U A C  
SPPPLE L1BRPRT 7 J UN 97 1383 UH7 
ANALYSIS a 13 9330-004-109 
INTERNAL TEPP 73 S APPLE 
GAJN 20 01-10 

COTPOUND NAPE PEW R.T. AREA/mi 

UTOCNOUN 
UTCOOUN 
UNXNDUN 
TOLUENE 

10.2 68.3 pUS 
14.2 1.0 US 
21.2 6.0 US 
33.1 13.83 PPH 

CB-I-IO) 

P H O T O U A C  
. STA^T -a—* 

3 * 

STOP 0 78.0 
. 5APPLE LIBRWT 1 

ANALYSIS 6 M 
INTERNAL TEnP 73 
GAIN 70 

J UN 27 1383- 11 »3f 
aas>c94-i0a 
PURSE 
01-13 

COPPOUNO NAPE PEW R.T. PREWPP! 

UTGCKDUN 
UNXKDUN 

24.7 180.3 pU! 
36.1 246.2 pU! 

COnPOUNO NAPE PEW R.T. AREA^PPn 

ixqcw 
UKXKBUN 
UWSO&C4 

3 14.4 >47.4 pUS 
4 24.3 3.S US 
3 33.9 1.0 US 



PHOTOUAC 
srflST^. 

) 

STOP 0 100.6 
SAHPLE LI BP ART ] jû  20 1385 3:43 
ANALYSIS a 3 0350-004-100 
INTERNAL TEPP 7? SAPPLE 
CAIN 20 B1-13 

COTPOU0) NAPE PEAK R.T. AREAxPPn 

I 
AO 

UNKNOUN 53.9 112.3 pU£ 

PHOIOUAC 
STR̂ T. 

T S i I 
) 

STOP 0 103.2 ------
SAHPLE LISPART | JUN 2B jgga 3:53 
ANALTSIS a |7 0339-004-100 
INTERNAL TEPP 76 PUPOf 
GAIN 30 B7-J0 

COTPtftWO NAPE PEAK p. r. APEfVPPP 

PHOTOUAC 
START j 

I 
STOP 0 83.3 
SAHPLE LJBRART 1 JUN 78 1383 JBiT? 
ANALTSIS < J3 0330-004-100 
INTERNAL TEPP 78 SAHPLE 
CAIN 2a • 07-13 

COnpOLM) NAPE PEAK P. T. AREfVPPn 

r 
1 

a 

UNKM3U4 
UNKNQUN 
UNKNOUN 

2 11.3 160.4 *US 
2 73.7 1.3 US 
1 38.3 878.3 aUfi 

PHOTOUAC 
STWT.I 

STOP 0 J23.3 

SAHPLE LiBRART \ JUN 28 1383 3>48 

ANALYSIS a 10 003^094-100 

INTERNAL TEPP 78 PURGE 

GAIN 70 02-3 

conPDuno M«ne PEW K.T. PPEB̂ PTTI 

PHOTOUAC 

STOP Q 100.4 

SAHPLE LIBRARY l 

ANALTSIS a 13 

INTERNAL TEPP 23 

GAIN 20 

JUN 28 1383 3 >38 

0359-004-100 

SAHPLE 

62-10 

v 

copra*® nwie pew p. r. wemtk 

UWKOUN 
UKPKIttJN 

23.4 833.4 (MS 
32.3 334.8 MS 

PHOTOUAC 
START J. 

STOP" 0 102.2 

SAHPLE LIBRARY ] 

ANALTSIS J 16 

INTERNAL TEPP 77 

GAIN 20 

JUN 26 1383 10124 

03S3-C34-109 

PURSE 

02-29 

conrouro twit pew b.t. wer/pf* 

PHOTOUAC 

1? 
I 
01 
« 
flft. 

STOP 0 103.j 
SAPrLE LIBRARY 1 
ANALYSIS a 11 
INTERNAL TEPP 78 
GAIN 20 

JUN 70 1383 3 >52 
0350-004-100 
SAPPLE 
B2-5 

COHPOUND NAPE PEAK R.T. AREA/PPH 

UNKNOUN 4 23.0 IIS.7 ptUS 
UNKNOUN ' 5 56.7 103.4 AUS 
ETHTLBENTENE 6 81. 1 1-335 ppn 
UNKNQUN 8 140.0 112.2 BUS 

PHOTOUAC 
STÂ T.r 

STOP Q 88.1 " 
SAHPLE LIBRARY 1 JUN 20 1303 10:20 
ANALYSIS a 14 . 0339-004-J00 
INTERNAL TEPP 23 PURGE 
SAIN 29 P 62-13 

COHPOLWO NAPE PEAK R.T. AREA^PPP 

PHOTOUAC 

"o 
SVj) 

; 0 
•J\S 
J. 

:•»: 
O 

STOP 0 230.8 
SAHPLE LIBRARY 1 
ANALYSIS a 17 
INTERNAL TEPP 27 
GAIN 20 . 

JUN 28 1385 19:23 
0153-004-100 
SAPPLE 
62-29 

COPPDUND KW1E PEW 8. T. WEWPFTl 

UNKNOUN 
UNKNOUN 
UNKNOUN 

15.1 381.2 oUS 

73.7 3.3 US 

-38.5 2.3 US 



PHOTOUAC 
START-t 

STDP 0 141.2 
SPPPLE LIBRARY 1 JUN 28 ISM 10 >33 
ANALYSIS 0 18 0030-^84-180 
INTERNAL TEPP 77 PUROE STKO 
GAIN 72 HffrfYt PTE 

COPPOUNP NAPE PEW R.T. RREWPPP 

sr GTO'UAC 
START 

r 

STOP 0 e4.3 
SPPPLE LIBRARY 1 J UN 28 1383 10 
PNALTSiS A 50 8358-004-100 
INTERN*- TEPP 36 PUROE 
GAIN 30 B3-5 

OFFSET 
CHART SPEED 
SLOPE SENS. 
U1N0OU T/-

niNinun PREP 
tiper pelpt 
RNALTSIS TIPE 
CYCLE TIPE 

13.8 pu 
i crvn i ft 
10 14 6 oU/S«o 
10 Pitoont 
108 •• pL»S«0 
10.8 Sea 
300.0 Sao 
0 nm 

CDPPOUND NPPE PEW R. T. PREWPPP 

,j n 

sywt. 

STOP 0 163.3 
SPPPLE L1BNPRT 1 
ANALYSIS a 2? 
INTERNPL TEPP 27 
SPIN 18 

JUN 20 1383 10 :33 
0320-034—180 
PUROE 
03-3 

CCnPOUW) NPPE PEW 

CTKTL0EN1ENE 3 
STYRENE 3 

R.T. PREA/PfTI 

60.0 0.824 PPP 
103.8 26.20 PPP 

IPHOTOUAC 
t STWT-OL-0 

STOP 0 348.8 
SPTPLE LIBRPSTT 1 J UN 79 1303 10541 
ANALYSIS * 13 8030-084-100 
INTERNPL TEPP 20 SPPPLE STNO 
GAIN 20 10PPP BTE 

OFFSET 
CHART SPEED 
SLOPE SENS. 
UINQOU f/-
PINinun PREP 
TIPER PELPY 
ANALYSIS TIPE 
CYCLE TIPE 

H.0 pU 
I _ oP/plft 
IB 14 8 pU/Sao 
10 X patoofti 

109-> pUSoo 
10.0 Sao 

30020 Sao 
. 0 yvpift » 

COPPOUNQ NAPE PEW R.T. PREA/PPP 

benvene 
TOLUONC 
ETHTLBENTENE 
STYRENE 

4 13.8 18.12 PPn 
• 9 • 41.1 10.88 PP" 
7 SB.7 10.24 PPP 
8 JOB.1 2.380 PPP 

PHOTOUAC 

SPTEtE LIBRPRY 1 
ANALYSIS a 21 
INTERNPL TEHP 77 
SPIN 20 

JUN 28 1383 10 >23 
0058-004-100 
SPPPLE 

-r 00-3 

CDPPOUND NAPE PEW R.T. PREft/PPP 

uwtawN 
10QCNOW 
TOLUENE 
UNXPCWN 
BTTPENE 
UKCKOUN 

8.7 103.7 P>JS 
26.0 087.1 AOS 
12.3 1.887 PPP 

' SB.7 138.4 PUS 
113.2 3787. PPTt-
173.2 20.0 US 

6*^ 

( £> 

iPHGTOUA 
STP̂ T. 

V, • 1 

STOP 0 133.3 
SPPPLE LIBRPRY 1 
ANALYSIS a 20 
INTERNPL TEPP 27 
QP1N >8 

JUN 28 t389 
0030-004-108 
PUROE 
00-10 

1 > 3 

CDnPOUM) hurt PER" d.T. 

ETNYLBENXENE 
STYRENE 

08.3 1.116 PPP 
103.0 11.06 PPP 

PHOTOUAC 
STPST. 

STOP 0 32.1 
SPPPLE LIBRPRY 1 
ANALYSIS a 24 
INTERNAL TEPP 28 
GP1N 18 

JUN 28 1389 11 5 
03S&-004-10B 
PUROE 
00-10 

COPPDUND NAPE PEW R.T. PREP/PPP 



STOP 0 225.7 
SAPPLE LJBRART J 
ANALTSIS a 25 
INTERNAL TEPP 20 
GAIN 12 

§ 
I 

fO 
I 
0) 
V/ 

JUN 20 1385 J 1 r1e 
0320-004— i 00 
Sawle 
03-10 

(-CTTpQUND NAPE PEAK R.T. AREA/PPP 

UNCROWN 2 13.7 131.3 «<U5 
UNKNOUN 3 20.0 5.5 US 
UNKNOWN 4 60.3 2.2 US 
STTRENE 0 110.S 0.701 PPP 

IPHQTOURC 

STOP 0 80.2 
SAPPLE LJBRART 1 
ANALTSIS 0 ?fl 
INTERNAL IEHP 28 
SB IN ]0 

JUN 20 1303 11:13 
0330-004-100 
PUftQE 
03-13 

COnPOUNO NAPE PEW R.T. AREP/PPP 

STCP 0 151.7 
SAPPLE LJBRART J JUN 28 1383 J]:22 
ANALTSIS • 29 0359-004-100 
JNTERNAL TEPP 20 SAPPLE 
GA IN 20 03-15 

COPPCUNO NAPE PEAK R. T, AREWPPfl 

STTRENE 3 105.7 2.830 PPn 

I 
tn 
t 

10 

iPHOTOUA r̂  

STA$*T. 

StOP 0 201.0 
SAftPLE LJBRART 1 
ANALTSIS 9 23 
INTERNAL TEPP 27 
6AJN 20 

JUN 20 1303 11:26 
0359-004-100 
PURGE 
03-20 

conpouro NAPE PEAK R.T. AREA/PAN 

stop o ;i.: 
oAPPLE LJBRART 1 
ANALTSIS B 31 
INTERNAL TEPP 27 
GAIN 20 

JUN 28 1303 1 I : 
0330-004-100 
PURGE 
B3-20 

COPPQUNO NAPE PEPK R.T. APEWPPP 

IPHOTOURC 
S,"U-V-V' 

r M 
I 
w 
i 
flfl 

STOP 0 171.2 
SAPPLE LJBRART I JUN 20 1303 11 :32 
ANALTSIS a 32 0330-084-100 
INTERNAL TEPP 20 SAPPLE 
GAIN 20 B3-20 

COPPOUND NAPE PEAK R.T. APEA/PPT1 

UTCKOUN 
UNKNOWN 
STTRENE 

27.2 731.3 ©US 
01.3 223.2 ©OS 

113.2 3.010 PPP 

STTRENE ] 107.8 1.433 

iPHOT OUAC 
START. 

STOP 0 83.3 
5APPLE LJBRART 1 
ANALTSIS a 27 
INTERNAL TEPP 27 
GAIN 10 

JUN 28 1303 IIi|3 
0330-004-100 
SAPPLE 
B3-1S 

COPPOUNO NAPE PEAK R.T. AREA7PPP 

71 ̂  ,̂ i/ 

2o 

IPHOT GUAC 
START .x. 

I 

STOP 0 Ml.4 
SAPPLE LJBRART 1 JUN 28 1303 |]:23 
ANALTSIS a 30 0330-004-100 
INTERNAL TEPP 28 PURGE 
GAIN 20 B3-20 

COPPOUND NAPE PEAK R.T. APEA^PPP 

STTRENE 2 100.9 338.7 PPB 



HQ 0 U n n l. 

STA^T - a — f _ _  -  -  -  -  .  

STOP 0 123.3 
SAPPLE LIBRARY 1 
ANALYSIS « 33 
INTERNAL TEPP 78 
GAIN 10 

COrtPOJND NAPE 

JUN 28 1363 11 '• 36 
0339—68 4—100 
PURGE 
B4-3 

PEAK R.T. AREA/PPT1 

PHOTOUAC 
START .j,. 

PHOTOUAC 
TÂ T 

STOP 0 176.8 
SATPLE LIBRARY 1 JUN 28 1383 11 :32 
ANALYSIS * 36 0330-684-100 
INTERNAL TEPP 78 PUR8E 
GAIN 19 84-10 

CPHPOUNO NAPE PEAK R. T. AREA/TPP 

STTRENE 1 107.3 1.636 PPP 

PHOTOUAC 
STPfT.jt. 

k> ' " 

STOP 0 133.1 
SAPPLE LJBRART 1 JUN 20 1303 12* 7 
ANALYSIS A 33 0350-994-108 
INTERNAL TEPP 23 SATVLE 
GAIN 20 04-15 

COnPOUXD NAPE PEAK R« T. PREA/PPH 

UNKNOWN 
ETNYL6EN1ENE 
STYRENE 

23.2 138.7 
63.0 402.5 PPB 
104.8 1.433 PPP 

N. ±H 
I 

• fl «: 

STOP 0 334.4 
SAPPLE LIBRART \ JUN 28 1383 11 »43 
ANALYSIS B 34 0158-804-180 
INTERNAL TEHP 27 SAPPLE 
GAIN 10 B4-3 

CONPOUNO NAPE PEAK R.T. AREA/PPP 

UNKNOWN 
ETHYLBEN1ENE 
STTRENE 

3 26.8 1.3 US 
7 . 88.3 453.0 PPP 
8 183.2 132.4 PPP 

PHOTOUAC 
STOPT 

£ 
STOP 0 124.8 
SAPPLE LIBRARY 1 JUN 78 1383 11:43 
ANALYSIS B 33 0139-004-100 
INTERNAL TEPP 27 PUROE 
GAIN 10 B4-1B 

cnnpouNO NAPE PEAK R.T. AREA^PPP 

STYUTO 4 108.0 7.Q87 PPTT 

PHOTOUAC 
STK£-a--*--

i a 

8 7 

UNKNOWN 
UNKNOWN 
ETHYLBENtENE 
STYRENE 

c^r % 
-c» 

Ok 1A 

PHOTOUAC 
START 

& 

STOP 0 708.0 
SAPPLE LIBRARY 1 JUN 28 1385 11:3B 
ANALYSIS • 17 0133-884-180 
INTERNAL TEPP 28 SAPPLE 
GAIN 10 04-10 

COPPCUND NAPE PEAK R.T. AREA/PPP 

24.6 2.4 US 
38.1 108.3 pus 
84.1 1.233 PPP 
101.6 3.064 PPP 

STOP 0 122.8 
SAPPLE LIBRARY 1 JUN 28 1383 12: 2 
ANALYSIS B 30 0130-004-100 
INTERNAL TEPP 73 PURGE 
GAIN 20 B4-15 

COPPDUJ© NAPE PEAK R.T. AREA/PPP 

STYRENE 4 103.0 713.2 PPB 



j i i i Lj I U U Pi L 
l; 

STBRT. 
T 

QUA 

? ' 1  3 0 

STOP 0 163.5 
SAflPLE LIBRARY 1 
ANALYSIS * 13 
INTERNAL TEPP 27 
GRIN 10 

JUN 26 1303 J3:13 
0330-001-100 
PURfi£ 
B1-20 

COPPOUND WOE PEAK ft. T. AREA/PPT1 

ETWYLBENIENE 
STYREHE 

87.1 1.583 PPP 
197.0 3.306 PPP 

PHOTOUAC 
START. 

i ; 

j STOP O 201.1 
j SAPPLE LIBRART | 

ANALTSIS a 11 
| INTERNAL TEPP 27 

GRiN |0 

JUN 26 1303 13:16 
9359-994-190 
SAPPLE 
61*29 

COHPOUNO NAHE PEAK R. r. AREA/PPT1 

UNKNOUN 1 23. .a 2.0 us 
UNKNOWN 5 56. .7 316.6 •us 
ETHYLBEN7ENE 6 83. 3 231.6 ppn 
STTRENfi 7 193. 9 323.3 PPT 

PHOT OUAC 
START. 

) 

START. 
I 

STOP 0 173. 7 
JAPPLE LIBRARY J 
ANALYSIS * 10 
INTERNAL TEHP 28 
GAIN 10 

J UN 20 1383 13 :?0 
92S-eai-!Ba 
PlfROf STND 
10PPH 0TE 

cnrvmno none peak p. r. preb/ppp 

PHOTOUAC 
STF3T 

N 
I 
xT 
i 

5 

STOP 6 103.0 
3HOPLE LIBRARY l 
ANALYSIS 2 10 
INTERNAL TEHP 26 
gpin uj 

JUN 28 I383 13:40 
0330*001-100 
PURGE 
65-20 

COPPOUND NAPE PEAK R.T. AREA/PPP 

STOP 0 183.7 
SAflPLE LIBRARY 1 
ANALYSIS 8 17 
INTERNAL TEHP 23 
GAIN 10 

JUN 28 1383 J3 I3J 
0350-001-100 
SAPPLE STNO 
IBPPfl BTE 

PHOTOUAC 
ST«y.,r_^. 

P" 
carsTJUNO NPTE PEP* p. r. rwtnspm 

BENIEPI 
TOLUENE 
ETKTLBENIENE 
sttpepe 

J 18.0 3.338 
1 41.3 8.381 
1 33.1 3.433 I 
4 103.3 3.841 I 

2 
s o 

/> 

(A 
> 
B) 

I;: 

PHOTOUAC 
START.a 

STOP 0 162.3 
SAPPLE LIBRARY l 
ANALYSIS a 13 
INTERNAL TEHP 23 
GAIN 10 

JUN 28 1363 13 i« 
0333-001-100 
SAflPLE 
BS-2S 

COFLPOUK) NAHE PEAK R. T. AREA/PPT! 

UNKNCUN 
UNKNOWN 
STTPENE 

"3 29.9 3.0 US 
4 30.9 123.1 AUS 
6 196.1 1.303 ppn 

STOP 0 117.3 
SAnrLE LIBRPRT i 
ANALYSIS a is 
INTERNAL TEHP 26 
GAIN ]0 

JUN 26 1303 13:72 
0330-091-100 
PURGE STND 
10PPN BTE 

CQNPOUNO NAHE PEAK R.T. AREA/PPH 

ETHYVBENFENE 3 01.I 1.176 PPN 
STYREHE 1 J01.2 11.12 PPP 



' P H G T G U r i C  

PHOTOUAC 
stbrt.0__v 

.f-PP " 
; •. 

* -f 
> 

: 5 

| Xfl, 

\ 

9 
N 
J 

0 

STOP 0 311.7 
SOTPLt L|BRRRT I J LIN 78 1989 )?:33 
RHM.TSI5 0 11 0350-804— 100 
INTERN*. T£nr 70 SAOPLE 
68IN 79 01-28 

conpouKD wne PER* P. T. pREfvppn 

IBWOUJN 
utccksum 
ETHTLBENUNE 
STTREHE 
UNXKDUN 

-25.3 1.3 MS 
58.I 854.2 mUS 
86.9 tea.a ppn 
I90.3 33.70 ppn 
176.7 700.0 PIUS 

6 _ „ 

' P H O T  D U A C ~ I  
START....; 

SAnPtE LIBRARY 1 J UN 78 1383 13 i 3 
ANALYSIS A 37 035&>e94-J0a 
INTERNAL TEtTP 73 PURBE 
BAIN ]B B .-70 

' uwuuxo NAne peak r.t. areb/ppti 

c ~ ETKTLBEN7ENE 7 87.1 1.171 PPTt 
• STYRENE 3 1B7.7 3. IBB PPT1 



I# 

PHCTOUAC 
STwr.a..a 

STOP 0 151.2 
SATPLE LJflRARY l JJN 2® 1303 |3:40 
ANALYSIS • 50 0339-604-100 
INTERNAL TETTp 31 PURGE 
GAJN 10 B5-13 

COHPOliNO NANE PEAK P.T. RREA/PPT1 

PHOTOUAC 
START. 

STOP 0 121.7 ;• ̂  

) 
SAHPLE LIBRARY 1 
ANALYSIS U SI 
INTERNAL TEfTP 31 
GAIN IB 

J UN 20 1989 13f43 
0330-004-100 
sahple 
03-13 

CONPOUNO NAPE PEW R.r. WEfVppp 

IWWW 1 - 29.9 199.9 *VS 

PHOTOUAC 
sTpar.j..^. 

L; 
STOP 0 76.0 . .  . r  -
SFTLPLE LJBRRRT 1 J UN 20IS99 |3>S1 

32 •• 039^030^10 •!. 
INTERNAL TETTP 31 PlfiEX 
SPIN 20 . 09-15 

conpowo HATE PEW P.T. . APEfVPPP 

IPHOTOUAC 
START. 

STOP 0 181.7 
SAOPLE LIBRARY 1 
ANRLTSIS « 53 
INTERNA. TEPP 32 
SPIN 20 

COTPOUND NATE 

UNNNDUN 
: ETNTLSENXENE 
. STTREHC 

3? 

EG -
C/ 

JUN 29 1909 13:94 
0339-C94— ] 00 
SPTVLC 
09-19 

PEW P.T. WEN/PPH 

2,33.7 309.1 «US 
1 - 07.1 099.3 PPB 
9 -107.3 2.760 PPT1 

PHOTOUAC 
STP^T.a—4.m. 

. STOP 0 214.1 
SRHPLE LIBRART l JUN'29 1369 14» 0 
WALTS IS a 54 ' 0390004-100 
INTERNAL TEPP 32 PUR BE 
GRIN 10 : 05-18 

CDHPOUKD NAPE PEW P.T. AREA/PPP 

IPHOTOUAC 
STP^T. 

po 
i 

STOP 0 208.6 
SN1N.E LIBRARY i 
ANALTSIS a 33 
INTERNAL TEPP 32 
GAIN IB 

JUN 29 1903 M : 
0390-004-109 
SAPPLE 
05-10 

COPPDUND NAPE PEW P.T. AREA/PPP 

IMNUi 
UNXNOUN 
UNNNOUN 
ETHTL8ENIENE 

14.7 399.0 PUS 
29.4 10.1 US 
37.3 754.3 *US 
83.3 10.77 PPH 

IPHOTOUAC 
STR3T.*._4 

a 7 

STOP 0 189.0 
SAPPLE LJ8RABT 1 
ANALTSIS a 50 
INTERNAL TEPP 32 
CAJN 19 

JUN 29 1903 14 J 19 
0330-004-100 
PURGE 
65-3 

COPPOUNO NAPE PEW R. T. AREWPPP 

UWNOUN 2 23.9 213.0 AU$ 

PHOTOUAC 

STOP 0 117.2 
SAPPLE LIBRARY i JUN 29 1389 14 >13 
ANALYSIS a 57 0330-004-190 
INTERNAL TEPP 33 SAWLE 
GAIN 10 05-3 

COJVOUND NAPE PEW R.T. PRER^PPP 

UWTBW 
UttSCSUN 
STTfTLSCNTENC 

4 
6 
7 

14.3 193.2 PUS 
24.3 2.3 US 
97.0 70.40 PPTL 



!D HOTOUACI  
r t 2 

STOP 0 210.1 
SflPPLE LJBRAPT i J UN .26 1363 It MS 
ANALTSIS a 50 033D-e34-100 
INTERNAL TErtP 52 PURQ£ 
(WIN I B  B0-S 

COMPOUND NAPE PEAK R.T. AREA'PPP 

ETHTLBENTENE 3 61.-1 1.314 PPT1 

'PH070UA 

( 
\ 

1 . /i 

OTOUAC 
STW^T, 

r 

2 7 
v!> 
o 
® 

STOP 0 J 25.8 
SOTIPLE LJBRPRT 1 jUN 30 1303 M:«0 
WMLTSIS . 60 0230-604-J00 
IPTERTWL rEnP 37 PUROE 
GflIP 1B BO-J 3 

CDTPOUND PPHE PEPP R.T. PREP^PPTl 

ETKTLBEN7EME 
STTPEPE 

03.3 3.377 prn 
103.• 33.33 PPT1 

0 
\3~ 
0 . 

STOP 0 300.0 
SAPPLE LJBRART 1 
ANALTSIS M 33 
INTERNAL TEPP 30 
GAIN 10 

JUN 26 1363 14 »34 
0330—004—100 
SAPPLE 
BO-5 

CfOTOUND NAPE PEW R.T. AREA/PAP 

BENTtCNE 
UNBNSW 
CTOTLBCN1ENE 
STTRK 
U1WN0UN 

13.7 1.232 PPP 
24.6 1.4 US 

< 63.1 321.1 PPP 
102.2 233.8 PPP 
176.2 270.8 PUS 



jPHQTQUAC 
STA?T_,e. 

L fl 

STOP 0 200.6 
SAPPLE LIBRARY J JUN 28 1303 14=43 
ANALYSIS S 61 0350-094-100 
INTERNAL TEPP 32 PUROE 
GAIN 10 BO-10 

COPPOUND NAPE PEW R. r. AREA/PPP 

ETMTLBENTENE 
STYRENE 

83.8 830.4 PPB 
103.3 3.730 PPO 

;PMQT0UA 
START.,.. 

V t 

) ' 

STOP 0 182.0 
SAPPLE LJBRART 1 
ANALYSIS a 64 
INTERNAL TEnr 32 
GAIN 10 

JUH 20 1383 )4 >56 
0358-004-100 
PUROE 
68-13 

CUPPOVND rwiE PEAK P. T. PREWPPRI 

UNXIFFLUW 7 71.3 316.0 .US 

PHOTOUAC 
stosr_£_ 

i t 

f 

STOP 8 230.1 
SAPPLE LlBRRirr 1 JUN 28 1383 13 J 8 
ANALYSIS B 67 0350-604-100 
INTERNAL TEnP 33 PUROE 
GAIN 10 66-28 

CflTIPDUND NAPE PEAR R.T. AREA/PPP 

ETHTLBEN7ENE 
STTRENE 

83.8 3.038 PPP 
103.3 2.073 PPP 

PHOIOUAC 
START.J 

STOP 0 133.8 
SAPPLE LIBRARY | 
ANALYSIS • 62 
INTERNAL TEPP 32 
CAIN 10 

JUN 28 1383 M =48 
0330—004— J 00 
PUROE 
B8-10 

COHPOUNO NAPE PEAK R.T. AREA/PPP 

ETHYLBEN1ENE 
STYRENE 

83.3 1.888 PPP 
103.0 8.332 PPP 

PHOTOUAC 
:r*-i 

» 3 

ST 
a 

x$ 

STOP B 171.3 
SAPPLE LIBRARY 1 
ANALYSIS 3 83 
INTERNAL TEPP 32 
GAIN 10 

JUN 28 1383 14 :S2 
0350-004-100 
SAPPLE 
BO-IB 

COHPOUNO NAPE PEAK R.T. AREA/PPP 

UNKNOWN 
UNKNOWN 
UNKNOWN 
ETHYLBENIENE 
STYRENE 

IS.B 276.0 eus 
26.4 3.3 US 
38.3 1.4 US 
88.3 1.684 PPP 
108.0 3.334 PPP 

'PHOTOUAC I  
TA^T 

STOP 0 120.7 
SAm.E LIBRARY 1 JUN 28 1383 13 i 0 
ANALYSIS a 63 • 0333-e04—100 
INTERNAL TEPP 32 PUROE 
GAIN 10 - B6-I3 

COPPOUND NAPE PEAK R.T. AREA/PPP 

PHOTDUAC 
STB^-l--r 
c » 3 

,d:-sti-i 
-T •> -I 

. .'•av.;.; 
STOP o w?~2 *" 
SFVTPLE L1BRBRT 1 JUH 76 I3B3 IS: 3 
PWLTSIS A 66 0330-001-J 00 
IMTERBBL TEPP 33 SUPPLE 
GPIN JG B6-I3 

» / CDPTOJKD BflPE PEW R.T. PREfUfPn 

UKKTOU* 
UNKKOUM 
ETHTLBENTEME 
srmEPE 

'31.7 1.7 US 
: 36.3 380.6 .US 
•83.1 7B6.3 ppp 
102*7 106.7 PPP 

'fuN 

0 • ! 

iPHOTOUAC 
I STPOT I SW01. 

. t 

Ml 
0 

Vfl 
II 
£-

STOP 8 235.3 
SAPPLE LIBRARY 1 jUN 28 1363 13=14 
ANALYSIS a 66 035^004-100 
INTERNAL TETIP 33 Sftm_E 
GAIN 10 B6-20 

CDrraiNO NAPE PEAK R.T. ARCP/PPP 

. UXXKOUH 

. UNKNOWN 
CTTfTLBENTENE 
STYRENE 

23.4 3.2 US 
38.3 437.3 »US 
84.7 8.313 PPP 
104.2 4.434 PPP 

PHOTOUAC 
Tr; 

• '  

STOP 0 114.3 
SAPPLE LIBRARY i 
ANALYSIS 8 63 
INTERNAL TEltp 34 

- gain is 

JUN 28 1383 ]5 = IB 
0350-084-100 
PURSE 

• 07-3 

UJuriaWD (WPE PEW R.I. WEWPPn 



PHOTOUAC!  
STA»T.A_ TR̂ 1 

STOP Q 77?.3 
SAflFLE LlSRART l J UN 28 1383 15:22 
ANALYSIS X 70 0350-0P4-10B 
INTERNAL TEflP 35 PUR2J 
GAIN 10 B7i3 

COllpUUKD NAHE PEAK R.T. AREfVPPn 

r' G ; CUAC:  
ST«I.|„A 

r 
i 

pi 
> 

to 

STDP 0 135.4 
SflPH-E LIBRARY 1 
BMBt-TSIS • pi 
INrERHKL TErV" 38 

JUN 38 1803 13 :38 
8350-884*188 

SWJT.E 
GAIN 10 87-10 — 

CONFOUND NATTE PEAK R. T. AREA/PPH 
UISXKDUN 2 23.3 1.7 US 
UNKMAW 3 58.3 136.4 *US 
ETHYLBEN1ENE 4 84.4 4.878 ppn 
STTRENE 3 103.9 33.35 PPH 

PMO i  OUP iC  
STP̂ T.J 

>-

N 
> 

STOP 0 1 id.8 
sanfle library i 
ANALYSIS a 75 
INTERNAL T£HP 32 
CAIN ia 

-'L'N 38 1383 16 I 
0330-005-100 
SflTPLE 
07-15 

CflnpOUNO NAPE PtAK R. T. PREP^ppfl 

UNKNOWN 
etmylbeniene 
STYRENE 

23.5 103.3 +US 
83.2 2.504 PPH 
102.4 27.83 PPn 

I# 

PHOTOUAC 

SIS 0 71 0339-694-100 
INTERNAL TEHP 33 SAHPLC 
BAIN 10 B7-3 

eonpnuND NANE PEAK P.T. AREA^PPP 

UNXKDUN 
ETHYLBEN7ENE 
STYRENE 

PHOTOUAC 

If 
A 
II 

7 24.6 l.l US 
3 83.8 3.321 ppn 
1 102.1 83.34 PPn 

! 

STOP Q 282.0 
SAOPLE LIBRARY 1 
ANALYSIS a 77 
INTGPKAL TEfTP 35 
«A1N 10 

JUN 28 1383 13:31 
0330-005-100 
PUJTOZ 
07-10 

CONRBUKD NAPE PEAR 0. T. RRFA^PPH 

PHOTOUAC 
sTf̂ r.X 
r 

•z-. 

STOP 0 730.5 
SAflpt-E LIBRARY i 
ANALYSIS a 74 
INTERNAL TEHP 33 
gain 10 

-IIP 28 1383 13 J53 
0330-005-100 • 
PURSE 
07-J 5 

CONFOUND KANE PEA* R. T. ARftVPPfl 

STYRENE 7 105.8 1.780 ppn 

PHOTOUAC 
STAOT 

STOP 0 J20.8 ——— 
SPflPLE LIBRARY 1 JUN 28 1383 1 8 ? 8 
ANALYSIS a ?g 0333-004-100 
INTERNAL TEHP 33 PURSE 5TN0 
°*IA 10 SPPH STYRENE 

COtTOJNO NAPE PEAK R.T. AREA/PPn 

PHOTOUAC 
SrpRT 

> 
STOP 0 134.3 

SAHFLE LIBRARY 1 

RNALTSIS x 77 

INTERNAL TEHP 36 

GAIN ]B 

JLN 28 1383 18: 
0330—004—100 
SPHPLE STNO 
SPPH STYRENE 

; cnnpouxD wpe peok k. r. mivrpti 

arrBEoe ? IBI.B »..U mr 



PHOTOUAC 

STOP 0 J04.2 
;r»nn-E library j jun ?b 1303 3:22 
ANALYSIS a 17 0330-404-1001 
INTERNAL TEPP 28 PURGE 
GAIN 20 B-8-10 
CCHPFLUNB NAPE PEPK R.T. AREA/PPP 

STTRENE 1 J23.8 14.64 PPP 

IPHOTQUAC" 
s rwr. 
y 
} 

IPHOTOUAC 
sreai-o-

STOP 0 143.1 
JPFLPLE LIBRARY 1 J UN 23 1393 3 MS 
ANALYSIS 0 M 0330-004-100 
INTERN*. TEPP 23 PURQE 
SPIN 20 B-0-3 

COHPOWO NAPE 

STTREHC 

PEAK R.T. AREA/PPP 

3 127.B 1.027 ppn 

PHOTOUAC 
STApT., 

STOP 0 172.0 
jWTPLE LIBRARY 1 J UN 23 1303 3 MS 
ANALYSIS a 13 0230-404-100 
INTERNA- TEPP 23 PURSE 
OA IN 20 '»• B-9-S 

COMPOUND NAPE PEA* R.T. PREA/PPP 

. STTRENE 2 127.2 722.0 PPB 

iD HOTQUAC 
1 4---f 

STOP 0 202.2 
SAPPLE LJBRPRT 1 JUN 23 1303 3: Q 
ANALTSIS a il 0239-604-100 
INTERNAL TEPP 28 PUROE 
GRIN 20 B-0-3 

conpouro NPHE PEAK R.T. AREA/PPP 

STTRENE 2 J26.0 6.117 PPP 

IPHOTOUAC 
sT«r „̂j... 

>• 

STOP Q 171.7 
SAPPLE LjBRART J JliN 23 1303 
ANALYSIS * 12 
INTERNA. TEPP 20 
GP1N 70 

B2S9»C0 4-100 
PURGE 
B-B-9 

COftPOUT® MOtl£ PEAR R.T. PREP/PPP 

STTRENE 7 178.4 3.065 PPP 

STOP 0 17B.0 
SflPPLE LJBR8RT | J up 73 1383 3 ;V 
APBLT5IS I ]8 8330-884-188 
1MTIRPPL TEPP 78 PUR01 
WIN 78 8-8-18 

CDPPOUPO PM1E PEW R.T. PREB^PPP 

SHRENE 3 173.8 3.388 PPP 

PHOTOUAC 
START 

STOP 0 262.0 
SAPPLE LIBRPRT 1 JUN 23 1303 3:24 
ANALYSIS a IS ' 0230-004-100 
INTERNAL TEHP 23 S APPLE 
GAIN 20 "" B-B-3 

COHPOUND NAPE PEAK R.T. AREA/PPP 

PHOTOUAC 
STAaT^.^. 

S 2 
a 4 

STOP 0 104.2 
SAPPLE L1BRPRT 1 
ANALYSIS 0 J3 
INTERNAL TEHP 23 
GAIN 20 

JUr: 23 1303 3 MS 
0230-004-100 
PURQE 
B-B-3 

COnPOUTO NAPE PEAK R.T. AREA/PPP 

STTRENC 4 128.4 1.442 PPN 

BcmncNs 
TQLUSW 
ETHYL BENIENC 
STTRENE 

2 24.4 1.433 PPP 
3 . 30.3 834.7 PPB 
7 102.3 10.53 PPP 
0 126.3 268.J PPP 



PHOTOUAC 
ST*9T_e. 

STOP 0 108.9 
snn^X LIBRARY J JLIN 33 1303 10:21 
ANALYSIS 0 21 0250-001-100 
INTERNAL TEHP 39 PURGE 

10 B-fr-10 

CDnp0Ura """E FEW R.T. OREWPPn 

STTRENE 3 IV.9 J.to pn 

PHOTOUAC 
- • " " T 

> "  
STOP 0 na.o . 
JKNPLE LIBRARY l J UN .23 1383 18114 
RKSLTSIi a 73 ffU»-eO4-J0a 
INTERPOL TEnP 20 PU701 
w"* IB 8-8-19 

ran™*® nwe PEW r. r. oRE(Lo-pn 

STTRENE 3 J2a>2 3>B84 m 

pun T 0T0UAC 
START. 

STOP 0 103.~4 
I JON 13 1383 JB. , 

PKRLTSIS a 77 B33B-BB4-1BB 
INTERPOL TEPP 78 PURBE 
•P'1* is B-e-ia 

conpouooNore PEW R. r. OREWPPN 

PHOTOUAC i  
Tft^T , 

STOP 0 137.8 
iWLE L18RART 1 jLN 23 1383 3 >11 
ANALYSIS A 13 033O-084-J08 
INTERNAL TEnr 23 PURGE 
WIN 20 0-8-18 

CONFOUND NAPE PEAK P.T. APEFC*PPN 

styrene 2 120.0 1.130 PPH 

PHOTOUAC 
STftS T. 

® 1 

r -

STOP 0 171.0 
SAOPLE LIBRARY J 
ANALYSIS A 20 
INTERNAL TEHP 23 
GAIN 10 

J UN 23 1383 3 '• 13 
0350-ea 4-I0B 
PURGE 
B-8-J0 

CDPPOUNO NOTE PEW P.T. OREWPPP 

, 77.'-" 

<h--' 

iPHOTOUAr 

IPHOTOUAC |  

iTB?r-o-7 

> 
« 3 

STOP 0 111.8 
SAflPLE LIBRARY i 
ANALYSIS a 20 
INTERNAL TEflP 30 
3AIN 10 

JUN 23 1903 
' 0330-001-10 
PURSE 
B-e-iB 

10127 

tonpoisc NOPE PEON R.T. OREWPPP 

STTPENE 8 118.0 1.087 PPTt 

' 0 787.0 
jOnrtE LIERORT 1 JUN 73 1383 IB I IS 
WOLTSIS T 27 0330-004— IB0 
INTERNOL TEnP 23 30PPLE 
BBlr< 19 B-8-13 

CONPOUTO PEON R.T. 0REO7PPP 

uxtta&n 
sriuukl 
UKoano 

13.7 483.1 BUS 

174. 4 38.37 PPTT 

130.1 1.3 US 

PHOTOUAC 

STOP 0 225.8 
SAPPLE LIBRARY 1 
ANALYSIS A 2] 
INTERNAL TEHP 23 
GAIN 10 

*s 
0 
00 
o 
e? 
\j 

JUN 23 1983 3 >50 
0330-001-100 
SAPPLE 
B-8-29 

CONPOUNO NANE PEAK R.T. AREA/PPFL 

UKQCBWN 
LBCOCSUN 
UNKFBUN 
srrpcHC 

1 17.0 104.1 pUB 
2 23.6 1.3 US 
3 67.1 240.2 pUS 
4 122.8 20.44 PPH 



D HOTOUAC 
START.*.. 

r 

i i iPHCTQUaC 
START. 

i" 

PHOTOUAC 
sr̂ r.A..̂ . 

7^ • 3 

r 
STOP B M2.1 
iPPPLE LIBRART ! ."JN 23 13P3 |j >?9 
PUP".TSrS a .1- M3P-«*-l00 
1NTERNAL Tinp 22 S-V1PLE jT^D 
GAIN IP sprn STTRENE 

CDHPOUNO NWi£ PEA* R.T. AREA^PPTl 

ETNTLBENtENE i 183.9 3.213 PPN 

PHOTOUAC 
CALIBRAIEO PEAK I.SIYRfNE 

SPnpLC LIBRARY J yjs 73 j3Cj ,, . 30 
ANALYSIS a 12 033P-0P1-10A 
INTERNAL TEHP 27 SATPLE SIMD 
CAjr IO iPPH STTRENE 
COFL POUND NAPE 

STYRENE 

PEA* R.T. AREÂ PPH 

1 103.1 5.0m ppn 

PHOTOUAC 

STDP 0 llfi.e ...... 
>PPPL£ LIBRARY l JUN 23 1303 11 :31 
ANALYSIS a M 

INTERNAL TcHp 32 
GAIN J0 

0330-881-JC 
PURGE STINO 
SPPT STTRENE 

COTIPDUKO RAPE PEP* (?. T. AREASPPn 

STOP 0 120.2 " —————— 
5AHPLE LiBRART 1 JUN 23 1383 11:20 
ANALTSIS a 33 • 0333-001—|00 
INTERNAL TEHP 32 PUR3E STNP 
W,h 10 3PPTT STTRENE 

COTTOJAD NAHE PEAK R. T. AREAXPPP 

ETNTLBEtaENE 3 101,3 303.8 PPB 

PHOTOUACI  
STS3 

srop 0 i13.2 
•SOPPtE LieRfVT I JUH-23 1383 1 I 123 
.OOLTSIS « 10 0330-804-100 
JNTcRl—L TEflP 32 PURQE STNO 

IB 3PPTt SnfRENE 

ampouND NPfiE TEPK R.r. preô pph 

ETWVBEMENE 3 103.7 383.1 PPB 

PHOTOUAC 
^TWT.I..̂  — 

STOP 0 112,2 ——— . 
SrWLE LIBRART J JUN 23 1303 n :27 
ANALTSIS a 1] 
INTERNAL TEHP 32 
VI ft J0 

0330-001-100 
PURGE STMT 
3PPH STTRENE 

ampotwi NPJ1E PIKt P.T. ARBfVpPn 

STOP 0 163.3 
-inrr.E LIBRART 1 
ANALTSIJ 8 3t 
INTERNAL TEfTP 3] 
IAIN ]0 

JUN 23 1383 11 i 
&33B-M1-I0P 
PURSE 
B-i-10 

COflPttJNO NAPE PEAK R.T. AREfUTPP 

PHOTOUAC 
8 1 

& 
€»*, ... 

e 
ft 
f 

so. 

STOP 0 121.2 —— 
oAOPLt LIBRART J jUN 23 1383 JIMS 
analysis a 37 0330-00̂ -100 
INTEPNAL TEPP 32 SAflPLE 
GAIN 10 B-3-18 

COTPDUNO NAPE PEAK R.T. AREfVPpn 

benxene 
UNKMAM 
ETHTLBEN1ENE 

1 21.9 3.262 PPN 
6 - 81.7 701.2 PUS 
? iBi.a 13.27 rpn 

PHOTOUAC 

STOP 0 |30, 1 
SAFLPLE LIR.RART J 
AN8LTSIS A 30 
INTERNAL TEHP 31 
"SAIN ]0 

JLN 23 1303 1 
0330-80+-(00 
PURSE STNO 
5PPH STTRENE 

CDre=BUKO KfKif PER4-B. 1. PREIVPPn 

ETMTL0EPIEPE J 104.9 1.C39 ppn 



P H O T O U A C  
'r~ 
i 
[ 

I 
STOP 0 171.3 

1PL£ LiBRPRT 1 JUM 23 1383 11 :34 
flrWCTSI3 J 40 0130-004-100 
INTERNAL TEPP 12 PLR0E 
Wl N 10 B-3-13 

cohpduno nape pepk r.t. prep/pph 

I P H O T O U A  
SWT.Jg. 

p HO" "0 J A C  

STW|T.j„w. -

r 

STOP 0 IB7.1 
Si»TPL£ LIBPPRT I JO" 13 1383 11 °8 

BMM-TRSJS J IT BOSMBI-IBB 
IMERMW- TEHP 3? PUROfc SIX1 
,plr, |B 3PPP BTTPEt-E 

ccnpouKO "pnt PEPK P.T. ppepppph 

P H O T O U A C  
START. 

STOP 0 131.3 
SmPPLE LIBRPRT I JUN 23 1383 Ji U; 
(WILTS 15 i 43 0130-804-100 
INTERPOL TEPP 21 SATIRE 
GAIN 10 PTPIPPT PIP 

COflPCUHO NPPE PEW P.T. PREA/PPH 

UHKKDW 2 3.3 112.8 ©US 

P H O T O U A C  
START.̂ . 

• fc 

ISR 
_C" 6 

STOP 0 133.2 
SPHPLE LiBRPRT L JUN 23 1383 12: 2 
PHALTSIS 3 SB 0350-004—100 
INTERNAL TEHP 3| SPPPLE 
SPIN 10 8-3-13 

cohpound nape pew r.t. area/pph 

IFLOSMC* 
UTCtKBUR 
ETKTL&ENVEFS 
ETTPEW 

23.0 584.4 ©US 
30.3 223.2 pUS 
08.0 34.41 PPH 
103.0 130.8 PPT 

CALIBRATED PEPK O.BENIENE 

iPTPLc LIBRPRT 1 JUN 23 13GS J1 :*6 
IMTJ;: S 10 - 0139-004-100 
iNTERhPL TEHP 32 SPHPLE STNO 
GAIN 19 - BTX 

COTlTtaJKD NAPE PEW R.T. PREA/PPH 

UfCQSOW* 
BENZENE 
TOLUENE 
ETHTL8EN1ENE 
STTRCHE 

|0.2 123.4 pus 
20.1 10.20 PPH 
11.7 3.222 PPT1 
31.8 7.388 PPtl 
108.4 I.833 PPP 

CPLIBRPIiO PEW 1. TOLUENE 

SPHPLE LIBRPPT 1 
PNPLTSIS • 46 • 
INTERNAL TEHP 31 
Bp I IN 10 

JLiN 23 1383 1 1 :48 
- 0339-004-i0P 
SHOPLE srisr 
BTX 

CDHPOUW) ftpHE PEW R.T. PREP/PPH 

UKXlOM* 
BENIENE 
TOLUENE 
ETHTLBENIENE 
STTRENE 

10.2 123.4 pus 
20.3 11.72 PPH 
41.7 10.80 PPH 
31.6 8.*38 PPH 
108.4 1.346 PPH 

5TOP 0 267.6 
Sf-ttPic Lia**rr i 
WPLTS1S a 47 
inTERHPL TEHT n 
0PJN 10 

JUN 23 1383 11 >43 
0339-004-100 
5PT1PLE STNH 

' BTX 

COnPOUND NPHE PEW R.T. PREP/PPH 

UNKNDUN 
BENZENE 
TOLUENE 
ETHTLBEK1EHE 
STTREHE 

2 10.2 123.4 pus 
3 20.3 11.72 PPH 
4 41.7 10.60 PPH 
3 31.6 0.430 PPH 
a 108.4 1.348 PPH 

P H O T O U A C  

P 
STOP 0 123.3 
SRFHPLT LI3XHNT I J UN 23 1383 11= 33 
ANALYSIS * 43 0330-004-100 
INTERNAL TEHP 33 SPHPLE STNP 
BP IN IR SRRR STTREHE 

COHPOUNO NAPE PEW R.T. flRER/PPP 

STTRENE 1 l®»-3 «-33B *** 

P H O T O U A C  
STABT - *>.J>—~--——— 

STOP 0 172.2 
3r*r»PLE LIBRPRT 1 jLi> 23 1283 J 1 : *3 
ANALYSIS 3 40 
INTERNAL TErP 32 
GAIN !P 

0350-004-IE 
PURGE STND 
BTX 

QJHPOUNO NAPE PEPK R. PREP/PPP 



H O T O U A C  

rALIBRATED PEAK 3,8£N2£NE 

SAHPLE LIBRARY 1 
ANALYSIS a ?A 
INTERN*. TEnr 30 
CAJN ]0 

COHPOUNO NAPE 

BENIENE 
TOLUENE 
ETHTLBENIENE 
STYRENE 

jun 23 isea 
0350-001-J0| 
SAHPLE srr'o 
f TX 

ll :22 

PEAK R. T. AREA/PPH 

3 20. I 10.20 PPH 
4 41.3 10.38 PPH 
3 31.0 11.28 PPH 
0 100.1 3.303 PPH 

P H O T O U A C  

CALIBRATED PERK 1, TOLUENE 

SAHPLE LJDRpRT I 
analtsis a zr 
1NT£P*«L I'Enr 37 
GRIN ja 

CDHPOUNO NAHE 

JUN 23 1383 J1:23 
P330-004-jpp 
SRf-RLE STNr 

srx 

BENSENE 
TOLUENE 
ETNTLBEN7ENE 
STTRENE 

P H Ci ! 0 U A C 
ST«?T.A.4 

STOP 0 03.2 
SAHPLE L18RPRT I 
ANALYSIS a ]0 
INTERNAL TIHF 17 
CAIN 13 

JUN 23 1303 H s 15 
A330-004- 100 
PLPQE STUD 
BIX 

CDWOUND NNPE PEW R.T. PREA^PPP 

j P H O T O U A C  
STARTS. 

STOP" 0 137.0 
SrtflPLE LIBRART 1 
ANALYSIS * ]3 
INTEP'PL TEPP 37 
''A IN 10 

JUN 23 1303 J 4 : 13 
0330 004-100 
fUR«E STNP 
BTX 

CDHPOUM) W>PE PEW R.T. PREWPPN 

P H O T O U A  
START 

) " 

STOP 0 160.3 
SAPPLE LIBRARY 1 JUN 23 1333 14: 7 
ANALYSIS J IS 0330-804-100 
INTERNAL TEPP 37 PUR3£ 
CAIN 10 

COHPOUNO NAPE PEAK R.T. AREÂ PPH 

P H O T O U A C  
F STABT. 

£=>• 

STOP 0 132.3 
SAHPLfi LIBRARY 1 
ANALYSIS a |p 
INTERNAL TETP 37 
GAIN ja 

JUN 73 1383 ]4:J 0 
0330-804-J 00 
SAHPLE 
B-3-20 

COHPOUNO NPHE PEAK R.f. AREA^PPP 
PEAK R.T. PREAxPPP 

UNXNQUN 3 
3 20.1 10.40 PPH UNKNOWN 4 
4 41.3 20.00 PPH 1 LKCNDUN S 
3 31.0 11.31 PPH ETHTLBENIENE 6 
0 IBB. 1 3.077 PPH STTRENE 7 

13.3 147.7 mUS 
23.1 1.3 US 
32.3 307.2 «US 
77.I 333.B ppe 
30.4 4.674 FPH 

P H O T O U A C  

CALIBRATED PEAK 3. E TNTL3EN2ENE 

SAHPLE IJPPART J JUN 73 1303 11:23 
ANALYSIS A 20 0350-P04-J0P 
IHLERNAL T£.np ?E SAPPLE STNP 
GAIN iH BIX 

COHPOUNO NAHE 

BEN1ENE 
TOLUENE 
ETNYLBEN7ENE 
STTRENE 

PEAK R.r. AREfVPPH 

3 28. I 3.343 PPH 
4 11.3 10.12 PPH 
5 31.6 I 1.00 PPH 
6 186. ] 5.421 FPn 

:  I P H O T O . U A 0  
START.*,..!, 
^ . 3 

STOP S I.E.3 
SRTPLE LJPRPRT | JUN ?3 JAPS M :?3 
BNW.TSIS . 20 0338-00.-100 
INTERNAL TEPP 32 SPPPLE SIr'D 
WIN IP RTX 

COHPOUTO NAHE PEAK R.T. AREÂ PPH 
UNKNOWN 3 20.1 1.4 US 
iiy.n- OWN 4 41.3 1.0 US 
SRVOM 3 91.0 7.734 PPH 
STYRENJ 0 100.2 3.343 PPP 

P H O T O U A C  
STWT.6..1) 

STOPO 103.0 
SAHPLE LIBRARY I JUN 23 J303 J1.'13 
ANALYSIS a \y P33P-PA4-10P 
INTERNAL TEPP 37 PLROE STNC 
6AIN ]A GJX 

COHPOUNO NAHE PEAK R.T. AREA/PPH 

J STTRENE 30.7 422.5 FFB 



i P H O T O U A C  
STPRT.g. 

r 

STOP Q 151 .8 
SRPPLE LIBRRRY 1 
PNALYSJS Jl 33 
INTERNAL T£HP 31 
CAIN ID 

JUN 29 1309 10:94 
0390-004-108 
PURGE 
B-3-5 

CRMPOUNO nrpe perk r.t. area/ppo 

STYRENE 3 134.4 2.473 PPP 

IPHOTOUAC 

STOP 0 133.0 
SPTPIE LIBRARY I 
ANALTSIS a 34 
INTERNAL I£HP 31 
GRIN 10 

J UN 29 1985 10 197 
ROi0-004-JP0 
PURBE 
0-9-3 

COPPOUNO NAPE PEW P.T. AREA/PPP 

ETHYL0EN1ENE 3 120.4 952.0 PP0 

PHOTOUAC 

STOP 0 100.2 
SRPPLE LJ0RRRY 1 JUN 2J 1903 11: 2 
ANALYSIS 0 39 0390-004-100 
INTERNAL TEPP 31 SATFLE 
GRIN ]0 B-9-9 

CDPPOUNO NRPE PERK R.T. PREA/PPP 

0EN2EKE 
UXWX 
ETKTLBEPTCNE 

3 23.3 3.192 PPP 
3 04.7 702.0 PUS 
« 104.9 0.639 ppp 

0 
& 

P H O T O U A C  
START. 

STOP 0 173.2 
jPPPLE LIBRRRY 1 J UN 29 1993 10»43 
ANALYSIS 0 30 ' 0390-004-100 
INTERNAL TEPP 3P PURGE 
GRIN 10 0-9-9 

COPPOUNO RAPE PERK R.T. AREA/PPP 

STYRENE 3 129.2 10.29 PPP 

IPHOTOUAC 
START. * 

STOP 0 171.7 
SRPPLE LIBRRRY 1 JLN 73 1363 10:46 
ANALYSIS « 3] 8330-009-108 
INTERNAL TEPP 32 PlJRQE 
GRIN 10 e-9-3 

CCPPOUW) NAPE PERK R.T. AREA/PPP 

3 128.0 4.601 PPP 

PHOTOUAC 
STRRT.0 

STOP 0 140.9 
SRPPLE LIBRARY I 
PNALT3JS a 32 
INTERNAL TEPP 31 
SAiN 10 

JUN 29 19C3 10:91 
035P-P04-1PA 
PURGE 

• B-9-9 

COTTPms© NRPE PERK R.T. PREA/PPP 

STYRENE 2 129.0 1.313 PPP 

IP J Uj J Pi C 
STRICT 

r 

STOP 8 143.2 

SRPPLE LIBRRRT 1 J JN 29 1393 10:39 
ANALYSIS a ' 37 0350-004-100 
INTERNRL TEPP 31 PL'RQE 
GRIN 10 B-B-10 

CnnPtBJNO NRPE PERK R.T. RREA/PPP 

STYRENE 3 126.4 1.466 PPP 

PHOTOUAC 
START.#._t. 

STOP 0 161.9 
SRPPLE I1ERRRT 1 JUN 23 1393 10<34 
ANALYSIS a 28 *1353-004-»00 
INTERNRL TEPP 31 PUR0E 
GAIN 10 B-9-J0 

COPPOUNO NRPE TERK R. T. RRER/PPP 

PHOTOUA r 
START. ; ?~ 

» f I 
5 
i 
CO 
0 
0) 

STOP 0 298.3 
SRPPLE LIBRRRY L JUN 23 1363 10:40 
ANALTSIS a 2J 
INTERNRL TEPP 29 pUROg \ 
GRIN 10 B-8-1 

COnPOUNO NRPE PERK R.T. RRER/PPP 

WWPW 
wcctaaw 
STTRENE 

4 39.1 1.0 US 
3 68.9 213.4 oUS 
7 123.0 223.8 PPP 



I 
TN. ; 

I ! 
O I 

II I 
© 

PHOT QUAC 

!• 

stop a n?.i 
IFMPVT L.EWRT L JLN 23 LJF3 |1'<0 
WPETS1S a 2.' JI 1 m» 
INTEUM. IMP -3? PURSE 
BPIP ]B A-IA-IS 

CDTIPOUKO WTE PERK R. I. RRER/PPP 

UKKM1UM 3 110.6 1H.3 BUS 

PH0T0UAC 
•TLT-J.., 
P 1 

stop o 32a. i 
^(trPLE LIBRARY j JUN 23 ]383 14:31 
ANALYSIS M 7v 0330-004-100 
INTERNAL TEPP 56 iATPLE 
GRIM IB 8-J0-IS 

COPPDUND NRPE PERK R.T. ARER/PPN 

UNKNOWN 
SRRPDD 
LPCtpTTVH 

1 28.0 628.0 OUS 
6 33.? 2.313 PPP 
7 121.4 783.1 oUE 

:0 ! p i : /\ r-
U 'J N L 

STRRT.^.^3 

R~ 

t :  
r 

STOP 0 126.7 
jprPLf LIBRRRY 1 
ANALYSIS J 24 
INTERNAL R£NP y? 
0R1N IB 

JUN 23 1 jba 1 1 :26 
P330-W44-JB0 
SRHPLE 
3-10-5 

COPPOWO NRPE PERK P. T. RREA/PPP 

UN* POUT* 
ETNYLBENIENE 
STTRENE 

4 23.3 231.B *»US 
3 88.3 1.373 PPP 
6 103.3 1.317 PPH 

PHOTOUAC 
START,*__« 

STOP 0 176.2 
SAPPLt L1M9HT 1 
RNALTSJS a 23 
INTERNAL TEPT 38 
3AIN J 0 

J UN .23 J385 M >«0 
0330 -004-180 
PUPOE 
9-10-10 

COPPDUND NAPE PEW R. T. RRER^PPP 

( 3~tO-2o) 

PHOT O.UAC 

o -
Or 

STOP 0 157.0 
-SPPPt-E LiSRART 1 
ANALTSJS a 28 
INTERNAL TEHP 36 
GRIN ITT 

JUN 23 1383 
033O-004-I0 
IAPPLE 
6-10-10 

CDPPCUNO NAPE PERK P. T. RRER/PPP 

UNKNOWN 
UNKNOWN 
UNKNOWN 
ETWYLOSTOEKS 
STOW 

15.0 163.2 «US 
20.0 4.4 US 
60.3 1.2 US 
S3.fi 6.337 PPH 

113.2 3.713 PTH 

H  j u  
STR0T.^_ 

f 

I 
STOP 0 J21.8 
SAPPLE LIBPRRT i 73 !5B3 14:2-
RNRLTS1S a 2: e35P-004-j0p 
lf'TEFNAL TtHP 35 PLrfQE STiu-
RH'N J 0 5PPP STTRU'E 

COnPOUNO NAPE PERK P.T. ARER/PPP 

PHOTOUAC 
START 

CALIBRATED PERK 1,STTRENE 

SAPPLE LJBRRRT 1 JUN 23 1383 I4i23 
ANALYSIS I 21 0350-0*4-100 
iNVEPNfL TEHP 38 S APPLE STNO 

10 3PPP STTPENE 

CQPPOUND NAPE PERK P.T. ARER'PPn 

STTRENE 4 106.8 3.000 PPn 

STOP 0 142.3 
SRPPLE LIERRPT ] 
ANALYSIS S 22 
1KEPNAL TLTP 38 
GRIN ||j 

• IUN 23 J383 J4 = 23 
0330-004-1PP 
SRPPLE STNO 
iPPfl STTRENE 

COIIPIWO NRPE PERK R.T. ARER^PPP 

STTRENE 4 106.6 5.000 ppp 

PHOTOUAC 
STRBT_a—0-

STOP 0 138.3 
SAPpLE LJBRPRT l 
ANALYSIS a 23 
1NTEPNRL TEHP 36 
~AIN its 

JUN 23 1383 M «32 
035P-RP1-IR0 
PURCE 
P -JP-5 

CI)n?SUKn KWE PEKK R.T. BRETUTPTI 



j P H O T O U f l C l  
START 

I 
I 

i 
STOP 0 113,8 
SAfiPLE LJdRARY 1 jUf» 23 13B3 10: 1 
ANALYSIS a 31 0330-904-188 
INTERNAL TErP 1P P"RQE • 
CAIN IP p-ll-3 

conptsjM) IWE PERK R.r. RREA/PPH 

! P  M  0  T  G J  H  L  
START, 

- 1 

ft " D 

K > u  7  

I 
STOP 0 131.9 
Sryiptt LIPRARY I Jl.s 23 1383 15: 16 
ANALYSIS « 11 0330-WVM-L̂  
INTERNAL Ttrp 1? f'UHWUi 
GAIf i? f-JP-

COPPOUW) NAPE PEAK R.T. AREA/PPP 

(0 
I. 
T: 

0>-

PHOTOUAC 

STOP 0 7J1.3 
SAPPLE LIBRARY [ J UN 99 1303 J9l 3 
ANALYSIS a 13 J 09S3-C91-1PR 
INTERNAL TlflP 10 SAPPLE ... 
GAIN ie - B-U-S 

CQHPOUNO NAPE PEAK R.T. ARER/PPn 

UNKNOWN 
UNXKOUN 
UNKNOWN 
ethiuieniene 
STYRCNt 

11.9 993.I nUS 
23.1 1.1 US 

6 36.9 l.B US 
7 81.1 13.78 PPTt 
E 101.1 FLI.AI PPN 

p h o t g u a c :  
STBST.^... 

> 
9 3 

* 1 

- . .V**' m.- V."-'-

STOP 0 I33.1 
SAfTPLE LJBPAPT | J UN 23 1385 19:11 
ANALYSIS 3 ?p • P35P-90+-10A 
INTERPOL TErr 10 ' PURGE 
GAIN ]0 a-11-10 

CBNTTOG® BRR3 PER3-P.T. AOFIFTPPPP 

UNKNOWN 
UNKNOWN 
STYRENE 
UNKNOWN 

1 11.8 831.5 *US 
3 76.7 231.3 ("US 
6 ne.a i.iij ppn 
7 117.2 1.3 us 

CB-I O-2O) 

PHOTOUAC 
START.ft..*.. 

f r 

STOP 0 117.9 
•APPLE LIBRARY 1 J UN 13 1383 !3»33 
ANALYSIS a 12 0330-981-1901 
INTERNAL TEfTP 38 PURSE 
6A1N 10 . e-il-3 

COHPOUNO NAPE PEAK R.T. AREA/PPP 

PHOTOUAC 
STR3T.fi. 

STOP 0 171.0 
SAPPLE LiepAPY I J«» 23 I3e3 I3 :38 
ANALYSIS * 33 PO30-001-1PA 
INTERT'AL TEPr* 38 PURGE 
GAJN 17 C-Il-3 

i COOPOUNO NAPE PEAK R.T. AREA^PPP 

STYRENE 2 107.8 336.8 PPB 

PHOTOUAC 
~I 

STA$T-4 

STOP D 117.3 
>APPLE Li SRARY l j UN 23 1303 1H37 
ANALYSIS a 23 033O-eai-100 
INTERNAL Tirr 37 PUPGE 
GAIN 20 P-..P-30 

COOPOUNO NAPE 

UNKNOWN 

PEAK R.T. AREA/PPP 

3 132.8 218.2 oUS 

PHOTOUAC 
)p-

STOP 0 230.3 
SOPP'.r ' JBRAPY 1 J».N 73 !3e3 15: 3 
ANALYSIS a 2S3 ia3S0-A04-JAA 
iiNTEFNiTL IEPP 36 PURGE 
GAIN 10 B-10-20 

CDPPOUNO NAPE PEAK R.T. APEA7PPP 

UNKNOWN 3 138.1 137.6 PUS 
I 

KTHTU3SWTEN5 

STYRERE 
3 :>llU 609.3 PPB 
1 103.1 2.899 PPT1 



P H O T O U A  n 

STOP 0 121.e 
if>r*Pl.£ LJBPARY I juji 23 13P2 jQ ?-«-» 
ANALYSIS J 43 0350-0A4-100 
INTERNAL TZTT 10 PURSE 
GAIN ]P P-JL-JS 

COnPOUNO NAPE PEAK R.T. AREA/PPR 

STTRENE 3 IBS.6 002.B PP0 

i P H O T O U n C  I  
START 

CI ' t 4 

r~ 

STOP 0 173.4 
JAHPLiT L1PPARY j JUN 23 I3P3 18:2 
ANALYS.S a 40 P^JP-PP^-ipp 
LNVINR-L IEPP 11 SAPPLE 
GAIN IP p-11-10 

COPPOUND NAPE FEPK R. r. AREA/PPP 

UNKNOWN 3 ii.a 633.3 *US 
UNKNOWN 1 23.0 3.2 US 
UNKNOT 3 37.7 4.4 US 
ETHYLBEN7ENE 6 01.3 >6.33 PPP 
STYRENE 7 103.4 33.05 PPP 

C 8-11-16) 

P H O T u u n r 1  
START _ t  -

F 

I ! 
) 
I IT 

f 
STOP 0 138.3 — — — — 
SAm 5 LIBRARY j JUN 23 1383 10)13 
ANALYSIS J 2? 0030-004-100 
IMsRNAL TZnP 41 PURGE 
3*iN 10  a -1  1-10  

COPPDUW) NAPE PEAK R,T. AREA/PPP 

STTRENE 3 103.1 1.203 PPP 

PHOTOUAC 
START 

STOP 0 122.3 — —— 
jAiVLt LIBRARY i JUN 23 1383 J8I38 
ANALYSIS 0 44 0338-094-J00 
INTERNAL TEiT 10 PURGE 
GAIN |p r-11-15 

COPPOUNO NAPE PEAK R.T. AREA/PPP 

PHOTOUAC 

STOP 0 2 23.3 
DAPPLE LIBRARY 1 
ANALYSIS a 11 
INTERNAL TEPP 1P 
GNJN IP 

COPPOUND NAPE 

ETHYLBEN1ENE 
STYRENE 

JUN 23 1383 18i~fr 
9330-904-|P0 

p-ll-p»«. 

(T 
PEAK R.T. AREA/PPP 

1 83.3 1.020 PPP 
3 180.0 7.031 PPP 

IPHOTOUAC 
siRsr_o..t 

P ' ' 

STOP 0 138.8 
SAPPLE LJTRAPT j JUf4 *3 ,383 ]OilO 
PNAI.YSIS J on 9059-094-]00 
INTERNAL TEHP I. TLRBE 
GAIN IB B-J1-19 

COPPOUNO NAPE PEAK R.T. AREA/PPP 

STYRENE 3 103.4 |.037 

I 
CO 

PHOTOUAC 

STOP 0 188.8 
SAPPLE LIBRARY j 
ANALYSIS : 45 
IK' ERIVL TEPP 40 
•A IN |0 

JUN 23 J 383 1 
0330-004—100 
SAPPLE 
P-11-1S 

PHOTOUAC 
START. o~ 

R 

« J 
• 4 

STOP 8 217.3 

COPPOUNO NAPE PEAK R. T. AREA/PPP ANALYSIS a 12 0330-4*94—100 
INT£5'AL TEnr «A FUROE 

UNKNOWN 3 14.6 288.3 mUS 2AiN P-11-13 
UNKNOWN 4 25. 4 1.2 US 

P-11-13 

UNKNOWN 3 37.7 339.0 BUS con?ojNo NAPE PEAK R.T. AREIVPPn 
ETHYLBCN1ENE 0 88.2 3.331 PPP i 
STYRENE ? 100.0 11.81 PPP STYRENE 4 103.7 631.7 FP9 

PHOTOUAC 
STABT.fl, 

STOP e 121.8 
SAPPLE LJEPART l j'jN 23 1383 18)13 
ANALYSIS a 03 0359-094-100 
INTERNAL TEPP 42 PLRGC 
SPJN 10 

COPPOUNO NAPE PEAK R.T, AREA/PPP 



P H O T O U A C  

STOP 0 227.? ——. 

SAOPLE LiBRPRT j jUN 27 1393 11:sa 

AHPLTSIS 0 13 0138-e94-l00 

1NTERHRL TEfTp 30 PURSE 

Oft in 20 BI-13 

COPIPBUNO HOPE PEW ft. T. WEWPPT1 

P H O T O U A C  

. . JUN 27 J383 12123 • 
1MTCPWL BPTTERIES LO&J, PCURR OFF 
PC OPERRTIOri REQUIRED 

D  •  •  •  

I-

iPHOT OUAP 
TA|T.,. 

I 
J STOP 0 133.2 " 
J VAHPL£ LJSRRRT J JUN 23 13C3 J6:33 
| PN«.T3;j a na 03s*-004-jp0 

I INTERKPL TEHP 30 PURGE 
I GA'A IB B-L1-2B 

COnPOUW NAPE PEPK R.T. AREA/PPn 

STTRENE "3 197.2 1.108 PPn 

P H O T & O - f i  L 
STAf 

> 
> 

L'.-: 

STOP 0 132.a 
iPnf>l.E L1BRPRY 1 JUN ?3 13B3 12: 3 
Bt"^.TS!S a .13 0330-004-100 
IHTERPBL TEPP 30 ruatJE . ... .. • 
601* lfP~ p-:|-2£> 

ciuu-iuKD none PEW p. r. PREB2PPT1 

! « 

0 
W! 

O 

iPHQ I QUAC 
STP^T . 

STOP 0 6 
Jf-PPle L.rhPRT 1 
f-NOLTSij i qo 

LI'.TRR̂ L T£RP 25 
nair» ]p 

JJN 25 Ufa J* :«| 
H35P-B04-100 
SPPPl E 
E- 1 1-15 

cDnpoupo PPHE PEP* B.T. ppewppp 

PMGTOUAC 
STOBJ_«__«_ 

?  

f .  

STOP 0 022.1 
SPHPLE LJcRPRT J JUI' 23 13es Jfcij; 
fM'.TSiS i 4? 03SB-»4-Jl>R 
INT5PNPL TEHP 37 PURSE 
SPIN 10 B-i 1-20 

COfTPOUNO nPHE PEAK R.T. PFEA^PPI 

STTONE 1 103.3 1.401 PPn 



i P H O T O U A C  
CPLTBRPrES PEPK 4. TOLUENE 

SPHPLE LJBRDRT 1. 
PNPLTSIS c g 
INTERIM TEHP 00 
CP j N j r» 

JLN 39 | 303 8 : 10 
0350-004-109 
->t>fVL£ J7N0 
61M 

COMPOUND NPPE PEPK R.  r .  PREA/PPP 

BEN7ENE 3 13. 1 17.03 ppn 
TOLUENE 4 3B.7 10.60 ppp 
ETHTLBENIENE 3 B7.4 10.37 PPT 
STTRENE 6 103.3 4.071 PPP 

i P H O T O U A C  
| STPBT^.,,. 

STOP 0 123.3 
.jpfVLE L »£PPRT 1 
PNPLTSIS A JP 
INTERNAL TEPP 31 
GUI* IP 

COMPOUND NPPE 

BENXENE 
TOLUENE 
ETHYLBEN1ENE 
STTRENE 

jLN 39 I3e3 8 :2fl 
r33A-PB4-10t» 
•̂ -F'JTNO 

arx 

PEPK P.T. PREA/PPP 

13.X 17.61 
38.7 11.31 
87.4 3.733 
193.6 1.327 

P H O T O U P C  
START. 

r 

STOP 0 147.3 
SAMPLE LIBRARY 1 JUN 30 1382 *:5? 
f-NPLTSJS a 12 035P-9P4-i?/ 
INTERNPL TEPP 30 PUROE 
SPIN 10 e-12-10 

COMPOUND NPME PEPK R.r .  PREfUPP" 

ETMTLBEN1ENE 2 62.8 10.83 PPM 

PHOTGUAC 
CALIBRATED PEPK 5, ETHTLBEN7ENE 

SAMPLE LIBRARY 1 JUN 30 1383 8:16 
ANALYSIS a e 0330-894-100 
INTERNPL TEHP 31 SPPPLE STNO 
GAIN 10 0|K 

COMPOUND NPPE PEPK R. T. PREA/PPTt 

BENXENE 3 13.1 12.78 PPM 
TOLUENE 4 38.7 11.24 PPM 
ETHTLBENIENE 3 87.4 11.00 PPfl 
STTRENE 6 193.3 4.318 PPM 

PHOTOUAC 
STpy.j. 

STOP 0 206.7 
SAMPLE LIBRARY J 
PNPLTSIS a 3 
INTERNAL TEHP 3P 
CPIN jp 

JUN 30 1383 8 >23 
0330-001-100 
PLRCE STNT 
BIX 

COnPDUNO NAME PEPK R.7. AREA/PPM 

PHOTOUAC 
STAST.s. 

STOP 0 208.3 
SAMPLE LIBpPpT j 
PNPLTSIS a  1 1  

INTERNPL TEHP 31 
SPIN IP 

JUN 30 1383 8 '30 
9330-004-100 
PUROE SI Nj 
3PPP STTPENE 

COMPOUND NAME PEPK P. T. PRER/PPN 

PHOTOUAC 
START. 

i ' 3~ 

STOP 0 164.8 
SAMPLE LiBRART 1 
PNPLTSIS « 12 
INTERNPL 1ENP 30 
GAIN 19 

JUN 30 1383 9 >46 
9330-004—100 
SPflPLE 
B-12-3 

IQ. 
T 
N 
I 

CDHP01W1 tWlE PEPK B.I. PBEO/PPfl 

UNKNOWN 
ETHTLBENIENE 
STTRENE 

3 14.2 121.6 nUS 
3 81.3 323.8 PPN 
6 100.0 13.33 PPN 

iPHOTO'JAC 
STA^T.a. 

STOP 0 231.0 
SAMPLE LIBRPRT 1 JUN 30 1383 8:38 
ANALYSIS a 14 0339-004-100 
IM1 KPMr-L TEHP 21 PURGE 
GMN 10 P-12-10 

j CONPOUNO NPNE PERK R.T. PREA/PPP 

ETHTLBENIENE 2 81.7 7.101 PPfl 

PHOTOUAC 
STi 

STOP 0 140.7 
SAMPLE LIBRARY 1 JUH 3P 1383 3M1 
PNPLTSIS a 15 9350-P94-1O0 
INTERNPL TEPP 32 PURGE 
9A1N 10 B-12-10 

COMPOUND NAPE PEPK R.T. AREA/PPM 

STTRINE 2 - 102.7 330.8 PPB 



S 

H O  I U / n u r H O  i  OUAC 

I P M N  
I | /N 
: J n 

STKSI.J..J. 

STOP 0 123.6 
SPHPLE LIBRpRY J 
PPPLYSIS a ) 0 
INTERNAL TEMP 33 
SPIN JP 

JUN 30 1303 $: 
P33P-PP4-I0P 
PURGE 
F-IR-IFL 

COnPDUNO MPnE PEAK R. T. PREWPPn 

STTRENE 3 J07.7 7.037 PPn 

JjO T QJJ A C 
START. 

( 

STOP 0 130.e 
SPPPLE LJBRPRT 1 
PNPLTS1S a j? 
internpl TErr 34 
GP|f« ]0 

JUH 30 1303 3U0 
0350-094-1TO 
PURGE 
B-J2-I0 

cortpouMO ppte pepk r.t. prep^ppp 

P H O T O U A C  

STOP 0 J37-0 
iftHPLE LJBRPRT J 
Pf<9LTSI5 a 18 
INTERPOL TtOP 34 
SPIN jo 

JUJ4 38 1303 3:77 
8350-004-188 
spnpLE 
P-J2-J0 

COnPOUWO HPHE PEPK R.T. PREA/PPT1 

UNfOOUN 
UNKNOWN 
UNKNOWN 
ETHYLBEN7EPE 
STTREUE 

M.2 J33.3 «US 
71.2 1.0 US 
55.3 000.J mUS 
92.3 0.123 PPn 
182.1 3.035 PPH 

C ©-IZ.-IO) 

STOP 0 775.8 
INRRTE ljbrprt i juh 30 lies s.2e 
PNBLTSIS • ;3 0330-00.-100 
INTERNAL TErlP 3. PUROE 
"SPIN |0 B-12-13 

conpouno nphe pew r.t. wewppp 

P H O T O U A C  
SR̂ T.-i. 

STOP 0 170.| 
SPPFLt L1PRPRT 1 JUP 30 )3P3 j:33 
PNf»-TSIS a 70 0330-00.- ] 00 
IN7iPf.pl. 1EHP 33 SPPPLE 
"PIN 10 B-17-15 

COnPOUNO NfHlE PEW R.T. PREWPPn 

UNKNOWN 
UNKNOWN 
ETHTLBEN7ENE 
STTRENE 

* 21.7 I. l us 
3 38.1 132.7 .us 
8 83.3 .0,33 PPn 
? 103.0 17.78 PPn 

{ BHZ.R'15) 

STOP 0 117.3 
>«~rLr LiEfcPRT l .u.,n 3d 1383 
PN̂ LTS.'S A 1\ I»33J-TO4-LD0 
INTERNPL TtPP 21 
SPIN 10 Er- J 2-20 

COHPOUND NPflE PEPK R.T. PREP'PPH 

KTHYLBENIENE 
STTRENE 

03.5 3.133 PPH 
103.0 8.323 PPH 

P H O T O U A C  

r 
STOP 0 133.2 
jpnPLt LJBRhRT 1 juii 30 J3fr3 1P« 0 
PlU.TSIS a ;? 0350-004-1P0 
1PTEF.MPL TIHP 31 l-URQE 
GPJP id b-J2-2P 

COfTPOUNO MPHE PEPK R.t. PREP^PPP 

STTRENE 2 I02,7 2.373 PPP 

P H O T O U A C  
STPRT 

STOP 0 263.0 
I JnrPPT i jbr 70 1363 18:;0 

PNPLTSIS a 23 i'350-784-1 
1N7LPNPL TEHP 33 PURGE 
3PIM 10 b-i2-2iJ 

COnPOWO NPPE PEPK R.T. PREP/PPn 

STTRENE 2 102.4 1.320 PPH 



I  

I  

I  

I  

PHOTOUACi  

r 
STOP 0 1 IB.3 
JR<NRL£ L 1 CRPRY ] 
R»«LTJ;S A 71, 
INTERNAL TZ.PP m 
SAIN 10 

-•Lu 30 1383 ]ff : 16 
D33FL-M4-L FEP 
PUPO* 
B-J2-20 

COHPOUNO NAPE PEPK R.T. AREA/PPP 

STYRENE 3 193.0 364.3 PP0 

iPHOTOUAC 
STP^T.a 

STOP 0 123.4 
spnrLL l.brprt i 
ANALYSIS a 23 
INTERS. TEPP 34 
OPIP 10 

JUN 3P 1303 10:20 
B3JS-0P4-iPP 
puroe 
0-J2-20 

coupdund nape peak r.t. prep/ppp 

PHOTOUAC 

STOP 0 167.3 
SrrfVLE U1PPPPT 1 
PPP».TSlS a 2f* 
INTERNAL TIRR 34 
CAIN 10 

JUN 30 1303 19121 
0330-004-101* 
rrm&MOCĝ . 
p-J 7-28 I 

\ conpouro nape peak r.t. arep^ppp 

UNKKOUN 
UKKNOUN 
UNKPOUN 
ETHYLBENIENE 
STYRENE 

14.1 171.8 *US 
24.0 3.4 US 
S3.3 314.6 nUS 
82.3 43.03 PPP 
102.1 31.74 PPP 

I P H O T O U A C  
START.*...*. 

STOP 0 141.0 
JniVLE LjiPPRY 1 
PNPLT3IS J 27 
INTERNAL TEPP 34 
GAIN 10 

CDPPOUNO NAPE 

JLN 29 13P9 10:31 
0330-004-11*0 
PUPTE 
B- 13-3 

PEAK R.T. AREfVFPP 

3 101.0 870.8 PP0 

PHOTOUAC 
T«E. 

STOP 0 J 13.8 
SAPPLE LIBRARY l JUN TO )383 |0«33 
ANALYSIS a 2p 0330-004—J00 
INTERNAL TZrP 33 PUR BE 
GAIN 10 • B-13-3 . 

COPPQUND NPPE PEAK R.T. PREfVPPP 

STYRENE 1 192.4 1.403 PPP 

PHOTOUAC 
START.O--B-

- ;-̂ 0r-.r 

••• '• • -

STOP 0 20B.8 
SRPPLe LIBRARY 1 JUN 30 J3P3 JP:37 
ANALYSIS « 23 
INTERNAL TEPP 33 
GP IN JO 8-J3-3 

CDPPOUNO POPE PEPSI R.T. * PREP^PPP 

iPHGTOUAC 

STOP 0 146.6 
SPPPLE ' 'PRARY 1 JUI" 20 1363 10:*t? 
PNPLTSIS a 30 0254-404-100 
INTERNAL TEPP 36 SPPPLE 
GAIN 11* p-13-3 

CQfTPOUND NPPE PEPK R.T. PREP^PPfl 

UNKKOUN 
UNKKCW 
0ENIEKE 
ETNTLBENIENE 
STTREPE 

3 12.1 733.4 nUS 
4 14.2 432.7 mOS 
3 |3.4 2.733 PPP 
7 81.3 183.3 PPP 
B 101.8 47.01 PPP 

( B-(S-S) 

PHOTOUAC 
STPflT ..a—* 

STOP 0 160. 4 
SAPPLE LIBRPRT 1 JUN 3P J3P3 LPIS"1 

ANNLTSIS a _• | 0O50-PP1- IPP 
INTERPOL TEPP 36 PUROE 
CAIN 10 0-13-10 

COPPOUNO NPPE PEPK R.T. PREP/PPP 

ETHTL0EP7ENE 
STTRENE 

3 82.6 1.661 PPP 
4 102.1 1.306 PPfl 

iPHOTOUAC 
START.ju.*.. 

STOP B 214.2 
SPPPLE LIBRARY 1 
ANALYSIS fl 32 
INTERNAL TEPP 33 
GAJN li? 

jUN 30 }383 10:37 
0339-004-190 
PURGE 
P-13-JP 

COPPOUNO NPPE PEPK R.T. PREP^PPP 



I  

I# 

PHOTOUAC 

C  

STOP 0 710.3 
SAHPLE LjeRART l JUh 30 1383 I] :|2 
analtsis n 33 0330-004- j 00 
INTERNAL TEnr 33 SAPPLE 
SAIN 10 B-13-IA 

conpowo HAPE PEAK R. r. AREA/PPP 

UNKNOWN 3 12.1 1.1 us 
UNKNOWN 1 14.3 7.0 US 
BENTENE 3 13.7 1.200 pm 
UNKNOWN 6 21.3 7. 4 US 
TOLUENE 7 33.2 3.212 ppn 
ETHTL0EN7ENE 3 82.1 J30.0 PPP 
STTREHE 10 J01.2 313.2 PPP 

c B~l-b- lo)  

PHOTOUAC 
ST^T.4.,4.. 

STOP 0 131.1 
SAPPLE LieRART 1 JUH 3P 1363 11531 
ANALYSIS I 31 2332-224-JPP 
INTERNAL TEiV 30 PURGE 
^RJN IB E-J3-13 

HO I~ I I R-
U U N L  

STKRT r 
STOP 0 113.0 
SPTV.E LJCRART 1 JUH 30 1303 11 :2s 
ANALTSIS S 30 - *330-004-120 
INTERNAL TEfir 37 PURGE 
GAIN 10 e-13-15 

COnPCUNQ NAPE 

STTREHE 

PEAK R.T. AREA/PPT) 

3 101.8 301.1 PPB 

IP  NO N L. 

ST(Wr.4..4 

STOP 0 131.3 
SflPPI E LIEPWT l JUr* 30 JSS3 J1I33 
SNftLTSlS a 37 0330-081-100 
INTEPWL TZrtP 37 PURSE 
WIN JO E-13-15 

CONFOUND NOPF PERf< R.r. pRER/ppn 

iD HGTOUAC 
START. 

STOP 0 131.0 
3PTPLE LiflfiPRT I JUH 30 1363 11 >42 
ANALYSIS » 33 03SB-0R4-100 
INTERNAL T£fT 38 PLRQE 
GAJN 1? e-i>29 

COHPDUNO HAHE PEAK. ff.T. AREA/PPT1 

PHOTOUAC 
START . 

f^"= J \ C ' 

• 

> 

STOP 0 171.0 
SAHPLE LIBRARY ] JUH 39 1383 11543 
ANALTSIS » 40 ••• BTB-MI-IW 
INTERNAL TEPP 37 PLRfiE 
gain ie e-i>22 

CDHPCUNO HATE PEAR P.T. AREA/PPP 

UJCtKDUN 
STTREHE 

.3 24.3 230.3 «US 
3 102.1 8.113 PPH 

COHPOUNO HAHE PEAK R.T. AREA/PPfl 

ETHYLBENTENE 
STTREHE 

4 02.3 12.03 PPH 
3 • 181.S 13.30 PPH 

PHOTOUAC'  

STOP 0 147.0 
SAPPLE LIBRART 1 JUH 32 1363 11:71 
ANALYSIS 3 33 2330-HMM-1JP 
INTERNAL TEnP 37 P'R^E 
VIA \P E-J 2-1 5 

corvmflo HAHC PEAK R.T. ARE^VPPH 

ETHTLBENIENE 
STTREHE 

3 02.3 2.020 PPO 
4 102.1 6.237 PPn 

PHOTOUAC 

t  

-f 

STOP 0 262.3 
SAPPLE LIBRART 1 JUH 30 1303 11:36 
PNALYSIS M 33 03S0-024-122 
INTERNAL TEPP 37 SAPPLE 
GAIN IP B-13-15 

conrcuND nape PEAK R.T. AREA/PPfl 

UNKNOUN 3 12.0 323.B nWS 
UNKNOWN 4 ]4.0 7.2 US 
UHXKOSO* 6 24.6 12.3 US 
UNSQ32UN 7 34.5 7.3 US 
EmTLBEHlENE 0 02.0 23.03 ppn 
STTREHE 3 101.7 •03.3 ppn 

PHOTOUAC 
START 

L ' 
~7T «r ; 

? •  

STOP 0 276.3 
SPPPIE LIBRART 1 JUH 30 1363 11:51 
ANALYSIS « 41 0350-BQ4-100 
INTERNAL TEPP 37 PURGE 
GAIN 10 p-13-20 

COnPCDJKD HAHS PEAS P. T. . AREA/PPP 

STTREHE 3 102.4 2.400 PPH 



STOP 0 113.4 
SflrtPLE LI8RART 1 
ANALYSIS a ,2 
internal rtnr sb 

10 GA IN 

JUN 30 13B3 II :33 
0O50-AP4-|pp 

PLROE 
B-13-20 

COPPOUNO NAPE PEAK R.I. pRE«/rpn 

OTCUAC 
START . 

! JUN 30 1363 13: j 

INTERNAL BATTERIES LOU. POWER OFF 
AC OPERATION REOL1REP 

•  • • •  

STOP B 143.3 
3APPLE LIBRART ] jyN 3? J30J J?:?? 
ANALYSIS a J P03P-PP4-1AA 
l; ttr»»-L TEH' 35 rUh.Q£ 
''AIM IB B-13-7T 

COPPOUNO NAPE PEAK R.T. AREA^PPn 

STTRENE I 107.1 1.383 ppp 

PHGTOUAC 
STP9T.;..; 

STOP 0 116.2 * * 
iPpPLE LIBRAPT l JUN 30 UB2 JTiJi 

ANALYSIS a 3 033P-rVi-Jt)9 

INTEPNAL T^nP 3o pl^CE 

CAIN IP P-l"1-?!* 

COPPOUNO MPPE PEAK R.I. APEA/PPP 

STTRENE 2 107.I 877.4 PPB 

STOP 0 ]48.7 

P̂ICICJ'5F'1'"R ' JL"" ?P 1S" >-!3> 
ANnLTSIS . 3 U338-BA4-I08 
INTERNAL TEPP 38 P'JRQ£ 
SAIN 18 £-,?-•> 

COPPOUNO NAPE p£m< „.T. AREApPpn 

STTRENE 
2 182.I 1.647 PPP 

PHQTQUAr  
start.. 

. STOP 0 173.2 

SARPLE LJ8PART , ju„ 38 13BJ m4c 

PNSt-TSI. „ s 8338^8..,.,, 
internal tepp 3e rulla-

- ANIR> LA P-IY-M 

, COPPOUNO NAPE AEAK R. f. ARKVPPP 

; STTRENE I 101.3 1.J38 ppp 

PHOTOUf iC  

STOP D 138.3 

SW1P,-£ U8RART 1 JUN 38 I3S3 ... 

ANALYSIS 1 1 033O-RP1-10P 
INTERNAL TEPP 37 pc=S < AjuvWP 

CAIN |p p-ip-jp 

COPPOUNO NPPE PEAK R. J. AREA7PPP 

UNKNOWN 
UNKNOWN 
UNKNOWN 
ETHTLBEN7ENE 
STTRENE 

11.3 173.3 »US 

21.2 3.8 US 

35.3 312.? «US 

82.6 1.188 PPP 

182.1 16.37 PPP 

PHO i own 
START 

STOP 0 113.J 
-SuriPLE LltKART I 
ANALYSIS 5 | 
INTERNAL TEHP 3fl 
SAIN jr 

JLN 3d 1365 i: 
0N30-0H4-JPP 
PUROE 

COPPOUNO NAPE PEAK R. t. AREA7PPP 

PHUTQUGr 

STOP 0 173.0 

LIBRARY, JLN 3P 1303 13,„ 

ANALYSIS £ 7 P330-804-JOP 

INTERNAL TEPP 38 SAPPLE 

an|PI 10 P-I1-1A 

COPPOUNO NAPE PEAK R.T. AREAsPPP 

UNKNDUN 
UNKKOUN 
UNKKOUN 
toluene 
UNKNOWN 
STHTLBEKIENC 

STTRENE 

12.3 333.3 BUS 

14.4 7.3 US 

24.4 3.8 US 

23.3 1.738 PPP 

35.5 S6S.0 BUS 

82.1 734.3 PPfT 

107.1 37. 17 PPTT 



I  

I  
I CD U I" ; T ; I ss r 
I: ! I U I LW RI L 

sta$T . 

I r 

STOP • 388. 1 
SAPPLE L1ERART ] JUN 2P 1383 12:37 
ANALYSIS a s 0030-084-100 
IHTiPKMC TEH.3 23 PURGE 
gain 0-14-5 

COPPOLTNO NAPE 

ETKTL0ENUNE 

pea* R.r. area/pap 

1 81.7 1.733 PPP 

IPHOTOURC 
START 

1 
j STOP 8 135.4 
| ir^lPLt L.'CRARY 1 JUN 3P 1383 ]3» 8 
! AN*LT£IS a in 0330-0P4-I0P 

II'7BR.-+4 7 = .V 28 PLRGE 
GAIN Ik* F-14-3 

i 
J COPPOUND NATE PEW R.T. AREA/PPP 

STTREHE 4 103.4 3.713 PPA 

PHOTOUAC 
START 

STOP 0 146.1 
sppp\c • ;BRART i 
ANALYSIS a |1 
INTERNAL fEPP 37 
SAIN IP 

JUN 30 1383 13 :11 
P33O-0P+-I(*P 
PIJRQE 
P-14-3 

cnre»oiffc nape pear p.T. area/ppa 

i ID I—i j'~ 
U V I A 

START. 
'> 

h v  
l ... 

STOP 0 127.6 
SH.VLE LIBRARY 1 JLN 3P 1383 l3.'kd 
ANALYSIS - 13 0350-804-100 
INTERNAL TEAR 37 PURGE 
GAIN JV fc-14-13 

COAPOUND NAPE 

ETHTL0EN2ENE 
STYREHE 

PEAK R.T. AREA/PPA 

2 82.6 4.630 PPP 
3 101.8 367.1 PPB 

iPHC • i U U hL 

STOP 0 134.4 
SAPPLE LIBRARY i JUH 30 IJ83 13>20 
ANALYSIS a -:4 0339-004-J00 
INTERNAL »EIT 3C r L«0£ 
GAIN 17 e-M-15 

CCAPOUND NAAE PEAK R.T. AREA/PPP 

PHOTOUAC 
TAB1 

« 1 

3 2 

STOP 8 176. 1 
SAPPLE LIBRARY 1 JUN 30 1383 13: e 
ANALYSIS a 3 0330-004-100 
INTERNAL TEAP 36 rUROE 
GAIN 10 P-14-S 

COAPOUND NAPE PEAK R.T. AREA/PPP 

UNKNOUN 2 137.2 223.1 F>US 

PHOTOUAC 
STÂ T.AO.̂ .. 7*173*" 

STOP 0 176.0 
SAPPLF LISRART l 
ANALYSIS a ]2 
ihlESNAI. TErP 37 
GAIN 10 

JUN 30 1385 13 :14 
035B-0O4-I0O 
SAPPLE 
8-14-5 

COAPOUND NAAE PEAK R.T. AREA/PPA 

UNKNOUN 
UNKNOUN 
UNKNOUN 
BEN8EKE 

UNKNOUN 

E TKTL0EN1ENE 

STTRENE 

3.3 U3.3 mUS 
12.0 1.0 US 
14.0 1.6 US 
13.9 9.404 PPP 
24.3 1.3 US 
01.9 321.4 prn 

102.) 40.73 PPP 

?: • 0 • I 
i 6 1 S5-r ; 

PHOTOUAC 

-» ? 

_3 

^  i  1 3° 

I 
PA 

STOP 0 22J.3 
SAPPLE LIPRARY j 
ANALYSIS S 15 
INTERNAL TEAP 37 
SAIN ]0 

COAPQUNO NAPE 

UNKNOUN 
UNKNOUN 
8EHTCNE 
UNKKOUN 
TOLUENE 
UNKKOUN 
ETHYLBEN2ENE 
STYREHE 

JLH *W 13P3 13 >24 
0250-004-100 

> SAPPLE 
J e -14-13 

PEAK P.T. AREA/PPP 

3 li.3 361.3 »US 
4 13.3 2.5 US 
5 19.3 2.178 PPP 
6 24.2 3.7 US 
7 38.0 1.374 PPP 
8 34.3 8.4 US 
3 81.9 J47.7 PPP 

10 181.0 ?»-.^ «>«— 



li^nu i Q'UPiC i 
ST̂ ER.o 

STOP 0 113.3 
SPITTLE L1BRRRT 1 
RRPLTS1S a io 
lhTEF»«L T=rp 38 
grin 10 

JUN 39 1383 n :?7 
9?SD-0P4-I*9 
pbSBE 
B-J4-20 

COTPOUNO NRHE TEW P. T. PREft/PPfl 

CTHTLBEN7EPE 
SfTREHE 

82.3 1.213 PPH 
192.1 I.704 PPH 

PHOTOUAC 

'0" 
M -
O 

STOP 0 184.0 
SPHPLE LJBPRRT 1 
PNR. T3IS t 17 

. IhlERHPL TEfTT 38 
CR|N 10-

JUN 30 1393 13 :0 
mc-w*- |pp 

9-I1-29 

COnpOUKO WTE PERK R.T. RRER/PPTt 

UNKNOWN 
UWQfflUN 
l&QOCOUN 
STTRERE 

14.2 371.B »US 
24.1 2.9 US 
33.3 383.0 PUS 
102.1 4.811 RRN 

PHO.TO.uaC.'--
STKJT 1„ 1' 

• >'V=V"L --

•-•f-irii- rt.-^ 

STOPO 103.3 . <• 
fOTPlE U&RRRT 2 JUN 39 1393 )3i43 
RNRLTSIS M 18 . . 03S3-004-1R9 
iMTERNRL rerp 37 puaos 
CR1K IP 0-14-20 

"F. 

T\'; 

•R: 

CQN7CUND NRHE PEPK R. T. RREfVPFP 



PHOTOUAC 
START 

STOP 0 J73.0 
LifaKHftT l JL.N 36 1383 flilO 

ANALYSIS t p 0330-004—160 
INTERNAL TEflP 30 PLRQE STNO 
CAIN 10 tTX 

COPPOUND NAPE PEAK R.T. ARGfVPPP 

PHOTOUAC 
-

STOP 0 112.7 
•SATPLE LIBRARY i JUI 30 13B3 0116 
ANALYSIS A 0 0330-004-109 
INTERNAL Tinp 31 SAOPLE STNO 
®Plh 10 CrTx 

COPPOUND NAPE PEAK R. T. AREA/PPP 

BENTENE 3 13.1 8.358 PPP (JNKNOUH 1 38.7 1.0 US 
CTMYLBEN2ENE 5 87.4 7.703 PPP 
ETMTL8ENIENE 8 103.9 2.632 PPP 

PHOTOUAC 
CALIBRATED PEAK 3.BEN7ENE 

SATPLE LIBRARY 1 
ANALYSIS a fe 
INTERNAL TEHP 31 
Gain |0 

JU* 30 1363 6 116 
FE350-0P4-100 
SAPPLE STNO 
01X 

COMPOUND NAPE PEAK R.T. ARER/PPP 

BEH2ENE 
TOLUENE 
ETKTL6EN7ENE 
STTPENE 

3 13.| 10.30 PPN 
1 38.7 B.368 PPFL 
3 67.4 8.773 PPH 
8 103.3 3.444 PPH 

PHOTOUAC 
STWT. 

STOP 0 133.2 

SAPPLE LIBRARY | 

ANALYSIS o 3 

INTERNAL TEPP 23 

GAIN 10 

JON 30 1383 7:56 
0330-904-100 
PLAGE STNO 
5PP0 5TTRENE 

CDPPOUND NAPE PEAK R.T. AREA/PPP 

PHOTOUAC 
START 

STOP 0 180.6 

•SAPPLE LIBRARY 1 

ANALTSIS a ^ 
INTERNAL TEPP 30 

gain j0 

JWI 30 1383 8: 0 
0330-004-100 
PURGE STNO 
3PPP STYRENE 

COPPOUND NAPE PEAK R.T. AREÂ PPP 

PHOTOUAC 
5APPLE LIBRARY | JL'N 30 1383'. 
-ANALYSIS 8 4 . v.-0333-084—J 00 
INTERNAL TEPP 23 PL6?Q£- STNO 

10 3PPP STTRENE 

OFFSET 
CHART SPEED 

SLOPE SENS. 

UJNOOU r/-

PJMnun area 

TIPER OELAT 

ANALYSIS TIPE 

CYCLE TIPE 

13.0 aU 
I op/plfi 

IB 14 8 nUxSoa 
10 - Poroont 

100 0U&4O 
10.B S«o • 
300.0 SO* 
0 N M 

COPPOUND -NAPE PERK R. T. ' AREA/TPP 

PHOTOUAC 
ST«pi.« 

R : J 
r 

> ' 1  

CALIBRATED PEAK 4,STTRENE 

iAftPlE LIBRARY | 1383 
ANALYSIS a «, 8339-004-100 
INTERNAL TEPP 23 SAHrLE STNO 
®*,H 10 s 3PPP STYRENE 
OFFSET 

CHART SPEED 

SLOPE SENS. 

UJNDOU y s — 

PINInLP AREA 

TIPER OELAT 

ANALYSIS TIDE 

CYCLE TIPE 

1J.0 pO 
1 OFVTM N 
1614 6 0U/S40 

r«T»orfi 
!'J0 RUSAE 
10.0 S«« 

S«6 

9 nin 

.COPPOUND NAPE PEAK R.T. AREA/PPP 

STTRENE 4 116.2 3.000 ppp 

' STOP 0 133.3 
• SAPPLE LIBRARY 1 
ANALYSIS a 5 
INTERNAL TEPP 30 
GAIN IFL 

JUN 30 1383 8: 

0330-004-100 

SAPPLE iTNO 
5PPP STYRENfi 

P OFFSET 

CHART SPEED 

SLOPE 5ENS. 
UIPOOL T(r-

PJNirun AREA 

. TIPER OELAT 

ANALYSIS TIPE 

CTCLE TIPE 

13.0 PU 
1 EP/PLN 

16 14 6 PU/SPO 
10 FAR EONT 
100 *.11*4 0 
10.0 S«o 

300.0 Sao 
0 RTN 

CIUIPOIHD NPOE FCFW R.T. RREIVPFTL 

4 110.2 3.BBS ppn 

... 

• r .«JCS . 

PHOTOUAC 
T.J.J 

T̂OP 0 123.7 
SAPPLE LIBRARY J 
ANALTSIS a 6 
INTERNAL TEPP 30 
GAIN IB 

-1LN 3P 1383 

0330-004-100 

• PLPGE STNO 
EIX 

COnPBWO NAPE PEAK R.T. AREA/PPP 

I;-
j 



IPHO i OUAC 
SPPrtE LJFmiiRT 1 JLM 3R 
PNALTaiS a ; wlSi^i-4-lKV 
INTERNAL ittV 3c rLROE 

IJ FL-N-M 
PFF3ET 
CHART 3P££C 
SLOPE SENS. 
UJHDDU j/. 
niNinun PREP 
T inER LEL.IT 
ANALTMi 

CTCLE Ti.-E 

CDflPOUND NAPE 

P H O T O U A C  
SAPPLE Ll&RPfcT 1 
ANALTSiS i a 

JLr> 3D 1383 
0350-004-100 

7 :4B 

*' aU INTERNAL Ttnp 76 r'LROE S"NO 
?rvr1n GAIN IJ 5PPP STTRENE 

d J 4 c »0/S«o 
.a r«r««nt OFFSET 33.0 mU 

i •>£ [ CHART SPEED I eH/Pip 
d. 0 JO C SLOPE SENS. I 5 J 1  ft n O/So 0  

y S« a i UlNOOU 13 Par1401 
•j P i n  I niNinun area 120 riUSao 

TJPER OELAT ' 0. 0 Sa 0 
PEAK R . T .  A R C A / P P n  PNALTSIS TlriE 330.0 Sac 

| CTCLE TIHE o nm 

I COrtPOUND NAPE PEAK R.T. AREA/ 

iPHOl  OUAC 
SAPPLE Lin-tPk"" i 
ANALTSiS s j 
INTERNAL JEnp 36 
SPIN ia 

^ '# |jbS 
• 350-t?**- >*0 
r'JftGE STNJ 
3PPH STTRENE 

OFFSET 

. CHART SPEED 

SLOPE SENS. 

UJNOOU t/-

njNirrun PREP 
TirtER OELPT 
ANALTSIS TJPE 
CTCLE TIPE 

33.9 oU 
i orvnm 

19 14 6 oUsSoo 
10 Paroont 

100 < oOSoe 
10.e s«s 

300.0 So a 
0 MP 

COHPOlmO KRRE PERK R. f. 

PHOTOUAC 
SWPLE LJBftART l ^LIM 20 JS03 9.44 

ANALTSIS . 2 03»-e04-ll?0 
INTERNPL TEnP 26 PUROE STND 

0fl,H IB 3PPT1 STTRENE 

OFFSET 

CHART SPEED 

. SLOPE SENS. 

- UIROOU R/. 
niNtrajn PREP 

' .rincR OELPT 
ANALTSIS TinE 
CTCLE TIHE 

32.0 »u 
1 orvmp 

IB 14 6 oU/Sco 
10 Paroont 

100 nUSoo 
10.0 SEA 

300.0 Sao 
0 HIP 

'COflTfnjNO HftflE PERK p. T. RRERxPPn 

O 
H O T  n 'J HO 

STOP 0 J68.2 

SAHPLE LJBRART ] 

ANALTSIS B 1 

INTERNAL TEPP 70 
GAIN IB 

JLN 30 1383 7:30 
0330-004-J 90 
PIJR0E 5TN0 
SPPfl STTRENE 

OFFSET 

CHART SPEED 

SLOPE SENS, 

ujraou • 
njNinui PREP 
TIHER OELPT 
PNALTSIS rjnE 
CTCLE TJPE 

30.0 
1 orvnip 

19 14 6 pU/Soo 
10 Poroont 

100 nUSoo 
10.0 So0 

300.0 Sao 
0 MP 

CONPOUKD rWlE PERK R.T. RRER/PPfl 

STTRENE 7 1)0.8 1.734 PPT1 

PHOTOUAC 

PHOTOUAC 
1 CORPOUND 

STTRENE 
0EKBBK7 
TQLBBtt 
CTHTLBEKUNC 

* R. T. Linn 

108.6 23.80 ppn 
13.3 S0.C3 ppn 
33. S 3a. CO ppn 
88.0 SO.CO ppn 

I I 
STOP 0 143.3 
SAprpLE LipRpRT ] J Lit 30 1383 7:54 
PNALTSIS B 2 0330-004-J09 

) INTERNAL 1EPP 30 PUROE STND 
| GfllM JO SPpn STTRENE 

COfiPCUNO NATE PEAK R. I. PREB/FPn 

STTRENE 2 114.1 1.073 PPH 



|PHQ i QUA U 

STOP 0 36.8 

SAPPLE LJBRART l 

ANALTSIS J . -3 
INTERNAL TEnr 27 

QA1N 29 

COr POUND NAPE 

J UN 28 1383 3: S 
0330-804-108 
r-JROC STNO 

• SPPP STTRENE 

PEW R.T. AREA/PFP 

U "OTOUAC i  
ST^8T. 

r 
( 

\ 

i 

stop A IN.? 
SAMPLE LJBRART 1 jUN 28 1383 3 J 12 
ANALTSIS a 3 0330-004-100 
INTERNAL TEPP 28 PURQE 
GAIN 20 ia 0f£ 

| COPPTTIKD NAPE PEW R.T. PFEA/PPP 
F 

iphotouao 
1 COrTCUhO :o a R. r. LINIR 

STTRENE I 107.2 23.00 PPP 
BENXENC 2 13.S 30.00 PPP 
TOLUENE 3 33.7 30.00 PPP 
ETHTL8EN1ENE 4 60.3 30.00 ppp 

I I 

PHOTOUAC 

STOP 0 141.1 —. 
SATVLE LIBRARY i jm jp 1999 3, Q 

ANALYSIS a 4 0330-O04-100 
INTERNAL TEHT 28 SAMPLE STNO 
0A,H 20 5PPN STTRENE 

cotifouno we pepx r.t. area/ppr 

UNKNOWN 
STTRENE 20.3 966.9 etUS 

187.2 3.421 PPN 

[PHOT OUAC 
i COMPOUND J O  a R.T. LJPJT 

STTRENE j JP0.3 23.00 ppp 

IPHOTOUAC 
CALIBRATED PEAK ?,STTR£NE 

SAMPLE LJBRART 1 JUN 20 1303 3: 9 
WALTS IS A 4 0330-004-100 
INTERNAL TEfTP 28 SAPPLE STNO 

20 appn STTRENE 

COMPOUND NAPE PEAK R.T. AREA/PPP 

[PHOTOUAC 

IPOCTUN 
STTREKS 

•t 20.3 208.3 mUS 
7 107.3 3.E3D FTP 

STOP 0 338.3 
S APPLE LJBRART 1 J UN 78 1303 3 113 
WALTS IS S 6 0330-884-100 
INTERNAL TEPP 27 SAPPLE STNO 
GAIN 20 10 PPP 0TE 

COTffUWD NAPE PEAK R.T. AREA/PPP 

UNKNOWN 
UNKNOWN 

UNKNOWN 
STTRENE 

3 13.3 2.6 US 
1 • 23.7 1.3 US 
6 08.9 3.2 US 
7 JBSrS 3.00J ppp 

PHOTOUAC 
SftflPt-E LJBRWTT 1 JUI1 28 |3B3 3:22 
WM.TSIS * e B330-BB4-JBB 
INIEWV*. TEPP 26 SAftPLE STNO 

28 IB PPTt BTE 

COMPOUND NAPE PEAK R.T. AREA/PPP 

BENTENE 3 13.3 3.333 ppp 
TOLUSNS 4 33.7 lo.eo ppp 
ETHTLEZN2TO 0 00.9 10.CO ppp 
snwtNi 7 103.1 3.001 PPP 

PHOTOUAC 
STRPT.*. 

R 
\ . 

STOP 0 133.3 
SAPPLE LJBRART J 

AKALTSIS a ? 

INTERNAL TEPP 27 

GRIP 20 

JUN 20 1303 
0350-004-) 0| 
PURQE 
Bl-13 

OFFSET 

CHART SPEED 

SLOPE SENS. 

UJNDOU T/-

niNlPUP AREA 
TlflER OELAT 

ANALTSIS TIPE 

CTCLE TIPE 

21.0 ou 
I »N/N>P 

I6 11 6 nU/S«» 
10 Ptroani 

100 nUfiea 
10.0 Soft 

300.0 Soe 
A PM 

CDPPQUND NAPE PEAK R.T. AREA/PPP 

UNKNOWN 33.1 101.4 nUS 

PHOTOUAC 
SR̂ R. 
STOP Q "fl.3 
SAPPLE LIBRARY 1 JUN 20 1383 3:43 
ANALTSIS 0 0 0330-084-100 
INTERNAL TEPP 27 PURGE 
GAIN 20 Bl-13 

CCJtPmiTCD NAPE ' PEAK R.T. AREA/PPM 



P H O T O U A C i  

PHOTOUAC 
1 CDfTOMl 10 <0 R. T. LIMIT 

STTRENE 
BENZENE 
TOLUENE 
ETHYL6ENIENE 

J08.3 33.00 PPT1 
13.7 30.00 PPT1 
10.1 30.00 ppn 
63.1 30.C0 PPH 

PHOTOUAC 
•AMPLE LIBRARY 1 JLN 23 i3B3 ?'•*3 
ANALYSIS 9 0 0330-0B4-I00 
INTERNAL TErP 36 SAMPLE 
9A1N 1 07-13 

COMPOUND NAME PEAR R.T. A8EWPPM 

PHOTOUAC 
SAMPLE '. JBRARY j 
ANALYSIS a 0 
INTERNAL Ttrr 36 
GAIN 7 

JUN 23 1393 7 • 40 
0330-004-)00 

S*rH.E 
97-13 

COMPOUND NAME PEAK R.T. AREWPPM 

PHOTOUAC 
SAMPLE LIBRARY 1 JUN:33 I3B5-" 7«37* 
ANALYSIS 9 0 0330-004-100 
INTERNAL TEMP 23 SAMPLE 
SPIN . 10.v 97-15 

COMPOUND NAME PEW R.T. AREWPPM 

SAMPLE LIBRARY I JUN 30 1303 8:30 
ANALYSIS 9 2 03S0-C94-I00 
INTERNAL TEHP 33 PUROE STND 
SAIN 30 3PPTt STTRENE 

OFFSET 
CHART SPEED 
SLOPE SENS. 
WINDOW r/-
mninun PREP 
TinER DELAY 
WALTS IS T1HE 
CYCLE TinE 

93.0 ou 

i efi/nm 
18 14 6 ffU/See 

10 roroont 

100 • pUSae 

10.0 Sao 

300.0 Sao 

A NM 

CtmPOlWO NAME PEW . R.T. AR£A/PPn 

PHOTOUAC 
START 
STOP 0 0.0 
SAMPLE LIBRARY 1 jc r- 28 1383 
ANALYSIS 9 1 0350-004-100 
INTERNAL TEHP 33 PUROE STND 
BAIN 20 SPPn STTRENE 

OFFSET 
CHART SPEED 
SLOPE SENS. 
WINDOW R/-
nJNinun AREA 
TirTER OELAY 
ANALYSIS TINE 
CYCLE TIRE 

31.0 pu 
1 on/Mm -
18 14 6 nU/Soo 

10 porooni 
100 • pUSeo 

10.0 Sao 

300.0 Sao 

0 PIN 

CONPOURO NAPE PEW R.T. AREWPPP 

PHOTOUAC 
J194 29 1393 9 :49 

FIELDi 29 
POWERl 44 

SAMPLE 9.0 10.0 
CAL 0.0 0.0 
EUENT 3 10.0 120.0 
EVENT 4 0.0 0.0 
EVENT 3 0.0 0.8 
EVENT 6 0.0 0.0 
EVENT 7 0.0 0.0 
EVENT 8 0.0 0.0 

P H O T O U A C  
SPrPLE LIBRARY I JUN 28 1383 8:34 
ANALYSIS 9 1 0330-004-100 
INTERNAL TEHP 23 PUROE STND 

GAIN 20 5PPP STYRENE 

OFFSET 
CMART SPEED 
SLOPE SENS. 
UiNOOU r/-
niNinun AREA 
TIMER DELAY 
ANALYSIS TIME 
CYCLE TIME 

37.0 pU 

i ervMm 
18 14 6 nlVSao 

IB parooot 
100 pUSao 

10.0 Sao 

300.0 Sao 

A NM 

COMPOUNO NAPE TEAR R.T. AREA/PPM 

! P H G  \Y A C  

SAMPLE LI BR ART 1 JUN 38 1303 3 s 
ANALTSIS 9 i B39O-C84-100 
INTERNAL TEMP 23 PUROE STND 
6*1* 20 5PPM STTRENE 

'.OFFSET 
CHART SPEED 
SLOPE SENS. 
UINOOU t/-

njNinun AREA 
TIMER DELAT 

. ANALTSIS TIME 
f CYCLE TIME 

34.0 pU 
i orvnift 

18 14 6 BUSSoa 
10 PeroaM 
100 pusao 
10.0 Saa 

300.0 Sea 
9 nut 

COMPOUND NAME PEW R. T. AREA^PPM 

PHOTOUAC 

STOP 0 73.0 
SAMPLE LIBRARY 1 JUN 38 1383 3I 3 
ANALYSIS A 2 0350—684— J60 

• INTERNAL TEMP 26 PL3?0F STND 
I®1!* M-R 5PPT1 STTRENE 

• OFFSET 
CHART SPEED 
.SLOPE SENS. 
WINDOW t/-
niNinun AREA 
TIMER DELAT 
ANALYSIS TIME 
CYCLE TIME 

22.0 pU 
1 ofWUft 
18 14 6 pUsSao 

10 '" Porooni 

100 pUSao 

10.0 Sao 

300.0 Sao 

0 NM 

COnPDUTO NAME PEAR R.T. AREA/PPM 

IMCHDUN 2 37.3 232.7 PUS 



PHOTOUAC 
STAST..N._.I_. 

^ t 7 

PHOTOUAC 
TA^T 

STOP o iei.? 
SAMPLE LIBRARY 1 
ANALYSIS I L 
INTERNAL TEMP ?FL 
GAIN 10 

OFFSET 
CHART SPEED 
SLOPE SEAS. 
UJKJOU r/'— 
MINIMUM PREP 
TIMER DELAY 
ANALYSIS TiR£ 
CYCLE TIME 

JUN 23 1303 0 t is 

03S&-C04-J00 

PUROE 
CAL 

23.0 prU 

I OFI/NIN 
10 14 6 pUsSatf 

IB Poroent 
109 nUSoe 

10.0 Soo 

308.0 S«o 

a nm 

P H O T O U A C  
JUN 23 333 8 0 

FIELD: 23 
POWER: 44 

SAMPLE 
CAL 
EUENT 3 
EUENT 4 
EUENT 5 
EUENT 0 

0.0 
0.0 

10.0 
0.0 
0.0 
0.0 

10.0 
0.0 

120.0 
0.0 
0.0 
0.0 

EUENT 7 
EUENT 6 

0.0 
0.0 

0.0 
0.0 

PHOTOUAC 

COTPOUNO NAME PEPK R.T. MREFVPPM 

JUN 73 1383 3i 7 

FIELD: 23 
POUERl 44 

I# 

Sr'MPLE LIBRARY 1 J LA 23 13B3 0:23 
ANALTSIS a 2 03S8-004-J00 
INTERNAL TEPP 20 PUROE 
GAIN 70 CPU 

COflPOUND NAME PEPK R. T. AREA/PPM 

UNKKOW 

UWKOUN 
03.3 

120.0 
1.3 
2.2 

STOP 8 420.0 
SAMPLE LIBRARY J JUN 33 1303 8 >31 
ANALYSIS J 1 0330-884-100 
INTERNAL TEPP 20 PURGE 
GAIN 20 CAL 

compound HATE PEAK R.r. AREA/PPM 

UNKNOUN 
UKUQUN 

03.3 
J26.0 

1.3 
2.2 

PHOTOUAC 

S ® A 
'( 

STOP 0 204.7 
SAnPLE LIBRARY ] JUN 23 1383 0:35 
PNALYSIS a 5 8338-004-100 
INTERNAL TEPP 7? PURGE STUD 
G*IN 20 5PPTT STTRENE 

COMPOUNO NAPE PEAK R.T. PREA^PPP 

"NWWX 3 124.0 277.2 BU5 

PHOTOUAC 
STAOT. 

STOP 0 307.1 
SAMPLE LIBRARY 1 JUP 23 1303 0:21 
ANALYSIS a 2 0338-084-108 

. INTERNAL TEMP 20 PURGE 
GAIN 10 * CAL 

COMPOUND NAPE PEAK R.T. AREAPPPM 

PHOTOUAC 
STR^T, 

STOP 0 27.2 
SAMPLE LIBRARY 1 JUN 23 1303 8:23 
ANALYSIS 0 3 0330-004-100 
INTERNAL TEMP 73 PUPCE 
GAIN 20 CAL . 

COMPOUND NAME PEAK R.T. A3E#VPPT1 

SAMPLE 8.0 10.0 CAL 0.0 0.0 EUENT 3 10.0 123.0 EUENT 4 0.0 a. 0 EUENT 3 0.0 0.8 EUENT 6 0.0 0.8 EUENT 7 0.8 0.8 EUCNT B 0.8 0.8 

PHOTOUAC 
SAMPLE LiBRART 1 JUW 23 i3B3 B, 
ANALYSIS a 0 0338—884—100 
INTERNAL TEPP 23 SAMPLE 
Grt,N 10 • 07-13 
OFFSET 
CHART SPEED 
SLOPE SENS. 
UINOQU r/_ 
MINIMUM AREA 
TinER DELAY 
ANALYSIS TIME 
CYCLE TIME 

22.0 OU 
1 oM/nifi 
IB 14 6 AUSSEO 
10 POVEONT 
100 OUSEO 
10.0 S«B 

300.0 S«e 
0 Mm 

W£ PEftX K. T. «tEA/PFT1 

PHOTOUAC 
SPflPLE Llapflfpr 1 JUJ. 23 1303 
KmLTSTS » 0 • B35fH»«-|00 
INTERHW. lEHP 25 SOTT-E 
GAIN ,0 07-13 

OFFSET 
CWRT SPEED 
SLOPE SENS. 
ULNOOU 
nwinun AREA 
Tints DELAT 
PNRLTSIS TIPE 
CYCLE nriE 

78.0 pU 
1 eM/*M»n 

10 14 6 nU/S«» 
10 Pareont 
tea pusoo 
10.0 SO* 
383.0 SO9 
0 nm 



• ^ 0  i  o u  
/\ r~-
NU 

CALIBRATED PEAK 7, £ THYL0EN2ENE 

SAPPLE LJBRART J 
ANALTSIS a 3 
INTERNAL TEPP 27 
GAIN 2Q 

JUN 23 1383 0:^1 
0338-004-100 
SAPPLE ST NO 
BTX 

COPPOUNO NAPE PEAK R. r. AREA/PPP 
BENlENE 1 23.8 3.363 PPN 
TOLUENE 3 43.3 10.07 ppn 
ETHTLBENIENE .7 103.6 11.00 PPP 
STTRENE Q 128.4 4.003 PPP 

PHOTOURC 
SAPPLE L] BR ART L JON 23 1383 8151 
ANALYSIS 8 g 0330-04—100 
INTERNAL TENP 27 SAPPLE STNO 
OAlN 20 BTX 

COPPOUNO NAPE PEAK P. T. AREA/PPP 

BENlENE 
TOLUENE 
ETHTLBENIENE 
STTRENE 

23.0 3.303 PPO 
13.3 10.07 PPT 

109.0 11.00 ppn 
130.4 4.003 PPf! 

PHOTOURC 
sT^r.^..^. 

tr 
STOP 0 13.0 
SW1PLE LJ0RART 1 JUN 23 1303 0:03 
ANALYSIS a 3 033̂ 094—JOB 
INTERNAL TEHP 20 SATPL£ STNO 
•AiN 20 BTX 

COHPOUO NAPE PEAK R.T. AREA/PPP 

r.<* >' •• 

PHOTOURC 

.I.-':':.': 

STOP 0 173.3 
SAPPLE LiBPART 1 JLN 23 1383 3 J 2 
ANALTSfS II J0 0339-C94—100 • 
INTERNAL TEPP 27 PURSE 
GAIN 20 B-8-3 

CBRPFFLKD KAPS PERU B. T. ARSO/PPR 

P U N -OTOURC 

STOP 0 211.E 
SAPPLE LIBRART 1 JUN 23 13B3 
ANALTSIS * 0 0330-004—100 
INTERNAL TEPP 27 SAPPLE STND 
GAIN 20 BTX 

conpcuro NAPE 

BENlENE 
TOLUENE 
ETHTLBENIENE 
STTRENE 

PEAK R.T. AREA/PPO 

4 23.0 12.03 ppn 
5 43.3 12.22 PPP 
y 103.0 13.33 PPO 
B 120. 4 4.807 ppn 

PHOTOURC 
CALIBRATED PEAK 1.BENlENE 

SArtPLE LiBRART | 
ANALTSIS a g 
INTERNAL TEPP 27 
OAlN 20 

JUN 23 1385 8>30 
0330-004-100 
SAPPLE STND 
BTX 

CDnPOUTO NAPE PEAK P. T. AREA/PPP 

BENlENE 
TOLUENE 
ETHTLBENIENE 
STTRENE 

23.0 10.20 ppn 
43.3 10.3J PPn 

J09.8 M.20 PPn 
128.4 4.104 ppn 

PHOTOURC 
CALIBRATED PEAK 3. TOLUENE 

I SAPPLE LIBRARY 1 JUN 23 1383 
ANALTSIS A 8 0130-004-100 
INTERNAL TEPP 27 SANPLE STND 
GAIN 29 •« BTX 

COPPOUNO NAPE PEAK R.T. AREA/PPP 
PENIENE 4 • 23.8 10.48 PPP 
TOLUENE 3 13.3 10.80 ppp 
ETHTLBENIENE 7 103.8 11.57 ppn 
STTRENE B 178.4 4.22a ppn 

PHOTOURC 
START 

STOP 8 210.0 
SAPPLE LIBRART 1 JL'N 73 1383 0:33 
ANALTSIS 8 6 035B-004-J00 
INTERNAL TEPP 27 SAPPLE STNO 
°AJN 20 3PPTT STTRENE 

COnPOUNO NAPE PEAK P.T. AREA/PPP 

UNKNOUN 3 127.2 J„3 US 

!OU 
1 1 0  OURr 

CALIBRATED PEAK 3,STTRENE 

SAHPLE LiBRART j 
ANALTSIS a 0 
INTERNAL TEPP 27 
OAlN 20 

JUN 23 1383 8 >40 
0350-004-J 00 
SPTPLE STND 
SPrn STTRENE 

CCnpCUNO NAPE PEAK R,T. ARCA/PPP 

STTRENE 3 127.2 3.000 ppp 

PHOTOUR U 
TP3T. 

ir 
STOP 0 233.7 
SAHPLE LIBRART 1 

- ANALTSIS 8 7 
INTERNAL TEPP 27 
GAIN 20 

JUN 23 1383 6 >45 
0339-004-100 
PURGE STNO 
BTX 

CWPOUNO NAPE PEAK R.T. AREA/PPP 

SIHTLCSS3SENS 3 101.4 W.I PPO 



IPHOTOUHC 
L T O U A C  

siagi 

HCTCUHC 
ST*pT_a_.fc_ 

R 

SAPPLE LIBRARY [ JUN 23 1303 13 MB 
ANALYSIS « I 0330-0P4-100 
INTERNAL T£HP 33 PUROE 
GAIN 10 P-3-211 

COPPOUNO NAPE 

UNKNOWN 

PEAR. B.I- AREA/PPP 

] 83.3 701.2 rOS 

r" 

> 
STOP 0 133.8 
SAPPLt LiEBPBT 1 
ANALYSIS a 1 
INTERNAL T£H» 35 
GAIN l» 

JUN 33 1383 13 :27 
0330-004*100 
PURGE STNP 
2PPP STTRENE 

COPPOUNO NAPE PEAK R.T. AREA/PPP 

ETKTL8ENUME 3 103.1 3. 128 PPH 

PHOTO'JAC 
1 COPPOUNO 10 0 R. T. LJPIT 

STTRENE 1 112.3 25.00 PPI 
BENTENE 2 20.4 50.00 PPI 
TOLUENE 3 41.7 30.00 PPI 
ETNUEENZENE 1 32.3 30.00 PPI 

STOP 0 333.2 
JPrP'.fc uIBRPPT i JUN 23 13P4 ]?- ? 
W-ALYSIS s 032B-OP4-1OP 
INTERNAL ItflP 31 PURGE 
CAJN 10 B-3-M 

COPPOUNO NAPE PEAK R.T. AREA/PPP 

ETtfTUflEKlEPE 
STTRENE 

87.1 1.238 PPn 
107.3 8.B83 PPn 

PHOTOUPC 
STMJT.O..*., 

STOP 0 113.3 
SAPPLE IJ8RPRY 1 JUN 33 1383 13:30 
ANALYSIS a 3 0330-084-100 
INTERPOL TErT 33 PURGE STNO 
GRIN 10 3PPP STTRENE 

COPPOUNO NAPE PEW R.T. AREA/PPP 

ETNYL8ENIENE 3 101.3 2.082 PPP 

PHOTOUAC 
5TA8T .FL_„ _ 

STOP 0 140.4 
irflPL? L1BRART J 
ANALYSIS a 2 
INTERN/*. TErP 34 
GAIN IP 

JUN 33 1383 13:23 
0330-004-100 
PURBE STNO 
SPPP STTPCNE 

COPPOUNO NAPE PEW R.T. AREA/PPP 

PHOTOURC 

! JUN 23 1383 13i13 
I INTERNAL BnrTE.TIES LTU, PCUCR OFF 
I AC OPERATION RE2UMEP 

• • 
2 103.0 11.88 PPP 

PHOT OUAC 
STP8T.a_.4t_. 

B ' 

STOP 0 121.8 
SAPPLE LIBRARY l JUN 23 1383 13:32 
PNALYSIS tt 8 0350-004-100 
INTERNAL TEPP OS PURGE STNO 
GRIN 10 SPPP STTRENE 

COPPOUNO NAPE PEW R.T. AREFT/PM 

ETHTLBCHGENE 33.1 2.108 PPP 

STWT.A 

PL 

1PH0 I OUftC.I - i iPHOTOUHC 

STOP 0 121.0 
SATPLE LIBRARY 1 JUN 23 1303 13123 
ANALYSIS A 3 0350-004-1P0 
INTERNAL TEfTP 34 PURGE STNO 
GAIN 10 -- 3PPP STYRENE 

COPPOUNO NAPE PEAK R.T. AREFWPP 

STA3T. 

I 
STOP 0 30. I 
SATPLt LIBRARY 1 
ANALYSIS 3 l 
INTERNAL TEHP 32 
GRIN 10 

JUN 23 1383 13 : 
B3S9-eS 4-100 
PURGE 
0-3-2P 

COPPCUXD KATE PEW B.I. AREA/PPT 

83.3 701.2 *U< 

STTRENE 1 104.2 8.443 PPP 



P H Q T O U A C  
STW?T r 

stop a 1IB.3 

JUN"1983 »>* 
ANALYSIS a 12 
INTERNAL T£nr 3B 
^JN ]flt 

0330-304-100 
PURSf STND . 
3fTn STTRENE 

COnPOUHO NAPE PEAK R.T. AREA*>Pn 

j  I PHO~TOUATH 
?—0 3 — 

> 

CALIBRATED PEAK i.snpEW 7'A 

SWtE LJBRPRT 1 JUp ,3 IM3 13,33 
ANALYSIS I ,3 033O-C33-100 
JMTERfWL I.rpp 37 SApTLEjllpo 

BB"' . . 1° srnt STTRENE 

COPPOIND NAPE PE«< pREB/ppn 

STTRENE , 38.3 3.BBB ppn 

SIDP D 133.0 

SAPPLE LIBRARY 1 JUM u 1383 J3iaa 
, PMALTSTS X l3 B35a-BB,-,BB " 

IMxRNAl TxPPM. SATTLE STN2 
I af>"' IB 3PPP STTRENE 

J CDNMJF® ""OE PEBX R.T.. ARSFTAPM 

| STTW« 1 38.3 3.0BO ppp 

I *'• : "V I^ A- I • ' „ .. V.-. 
•- V.* r.: •••'.•'• I • — - . '1 V • TVT ~ 7' * "•*/%"'* " 

I ' • .'-'-V; 

>••:./*•*- v-V; • _ /-'•{i.p."v.-

f A H U T D U A r ' r  
SlflBT-f^a^. • • : • 

STOP 0 118.7 7 
SPPP«-E MPRPRT l JU11 73 ises' ,,, 3 
ANALYSIS t 1, 2330-00%— i3B 
INTERNAL IERP 37 SAPPLE JTKJJ 
WK3 ID " 3M» SRNAI® 

»^®»D Psre PEKI R. i-.. iwnvppn 

STYPHNI , 37.3 3.730 PPP 

PHQTOUAC 
R 1 3  

> 
STOP 0 133.2 
S^LE LlaWRT, JUN 23 , 38 3 n 
ANALYSIS t |P 033B-PP4-1PP 
INTERNAL TEPP 30 SAPPLE SIM. 

G""" 18 SPPIt STTRENE 

CDnPUUKO NAPE PEAK R.T. WWPn| 

ETHTLBENIENB , ,7., 8.31„ pm 

PHOTOUAT]  
SflnPLE LIBRARY , j,jp „ ,383 

PNRLTS1S x I(> R330-001— IBB 
INTERNAL TEPP 30 SAPPLE S TPO 

1" 3PPP STTRENE 

MH^OU® NAPE PEAK R.T. PREA7PPP 

ETHTLBEN7ENE , 37.3 8.318 PPP 

PHOTOUAT 
START,^-^ 

STOP O JBA."?""" 
5AHPLE LIBRARY J 
RNALYSIS a jj 
INTERNAL TENP 35 
orIN ja 

JUN 23 ]385 13:34 
A35R-0P4-jpp 
f-UROE STUD 

• 5PPn STTRENE 

CGHPOUW NAPE PEAK f.T. AREA/Tpn 

i P H O  n UAC 

f 
STOP 0 144.7 
SAflPLE LiSRART } jun 33 1303 13:36 
ANALTSiS a } 0359-004-j00 
INTERNAL TEPP 3B 5AIVLE STND 
QR"* 10 BTK 

conPOUND nape pepk r.T. AREA/PPH 

0EN1ENE 
TOLUENE 
ETHTLBENTENE 
ETHTLBENTENE 

18.3 11.74 PPP 
36.3 11.53 PPP 
80.3 13.30 PPP 
102.1 4.701 PPP 

PHOTOUA 
START, TO-I-J. 
R-

stpp o na.i 
SAPPLE LIBRARY 1 JUN 23 1383 13:13 
ANALYSIS B c P33P-P04-IBB 
INTERNAL TI"F 75 SAPPLE £ TNI" 
GAIN |B dIX 

COPPOUTO NAPE PEAR R.T. AREA7PPP 

ETHTLBENTENE 2 I0I.3 1.178 PPP 

PHQTOUAC 
STARTj; 

STOP 0 ]40. 3 
SARPLE LJBRART j JLN 23 1383 13:48 
ANALTSIS a 3 3353 
INTERNAL TEHP 35 TfTTI E f TTT 
5A'N 1^ tf. / 

TP"*/' Gonrtiur*) NAPE PEAR R.T* AREP7PPP 



u 
! C  U R C  

1 CONROUNO I Z  9 R.T. -JH1T 

STTRENE I 187.2 25.00 PPn 
SENTENE 2 13.5 50.00 PPP 
TOLUENE 3 33.7 50.00 PPP 
ETHTLBENTENE 1 88.3 50.00 PPH 

STIWT 

R fl s 

f 

C i C U Pi L 
CALJBRATEC PEAK : RMXBENII'̂ = 

SAHPLE LIBRART I 
PNALTSIS a 1° 
INTERNAL TEHP 32 
GAIN ia 

CCfimJND NAPE 

BENTENE 
TOLUENE 
ETHTLBENTENE 
STTFENE 

JUN 28 13B3 1 
0350-004-100 SAPPLE STNQ 
10PPP BTE 

PEAK R.T 

3 

PREA/PPP 

13.7 J3.00 PPH 
33.0 11.10 PPH 
87.1 10.00 ppn 

103.3 1.338 PPH 

PHOTOURC 
CALIBRATED PEAK C, STTRENE 

SAPPLE LIBRART J JUN 28 1303 1ft: 10 
Art ALTS IS B 77 0350-004-100 
INTERNAL TEHP 35 SAPPLE STND 
CPIK ifl 3PPP STTRENE 

COPPOUNO NAPE 

SnrRENE 

PEAK R.T. AREA/PPP 

2 101.B 3.000 PPH 

PHOTOURC 
STAfT 

STOP 0 118.8 
SAPPLE LIdRART ] JUN 28 1383 10H4 
PNALTSIS a 78 0350-004-100 
INTERNAL TEHP 25 PURQ£ STND 
GAIN .0 J0PPH BTE 

COPPOUNO NAPE PEAK R.T. AREAxPPP 

STOP 0 108.0 
SW1PLE LIBRflRT | J UN IB 1383 in;7. 
WW-TSIS . ?3 KUB-BB.-iaa 
INTERN*. TEHP T2 iflnPLE s,NO 

10 10pm BTE GAIN 

COPPOUNO NAPE 

BEN7ENE 

TOLUENE 
ETHTLBENZENE 

STTRENE 

PEAK R.T. AREA^PPP 

13.7 0.633 PPH 
33.0 3.718 ppp 
87.1 3.131 ppn 
1W. 3 1.023 PPN 

|PHQiouRr [  
CRLTBRRTTO PER* 3.BENTENE 

SfWIPLE LJBRRRT 1 JUNT8I3B3 18.27 

RNflLTSIS . 23 B33D-0B4—1 Bp 

INTERN*. TErP 33 SPHPLE STND 

Gn,N 'a imrn BTE 

CDnPQtNO WE PEPK R.T. PREP^PPn 

BENIENE 
TOLUENE 
ETNTLBENTENE 
SPTFERE 

13.2 IB.oa Ppn 
33.0 B.334 ppn 
87. J 7.888 PPn 
183.3 1.338 PPn 

1PHDT0URC i 

PHOTOURC 
CALIBRATED PEAK 2.BENZENE 

SAPPLE LIBRART 1 JJN 28 1363 18:23 
ANHLTSIS 3 73 03S0-0P4-100 
INTERNAL TEHP 33 SAPPLE STNT 
°AiN 13 10PPN BTE 

COnPOUNO NAHE PEAK R.T. AKEA/PPP 

8EN1ENE 
TOLUENE 
ETHTLBEN2ENE 
•STTRENE 

13.7 10.00 PPP 
33.0 8.331 PPn 
87.1 ?.688 PPn 

103.3 1.338 PPH 

PHOTOURC 
START. 

STOP 8 53.7 
iATiPLE LidRART 1 JUN 28 1383 18:28 
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WMMEnvironmental 

SDinnion bimun-^L! inc. 
5882 Bolsa Avenue 
Huntington Beach, CA 92649 

August 30, 1991 
Telephone (714) 891-7446 
Telephone (213) 430-6500 
Fax (714) 891-9009 

Amoco Chemical Company 
1225 West 196th Street 
Torrance, California 90502 

Attention: Mr. Robert Doerr 
Environmental Coordinator 

Subject: Report of Groundwater Sampling and Analysis 
June, 1991 
Amoco Chemical Facility 
1225 West 196th Street 
Torrance, California 
Project No. 512-345 

Dear Mr. Doerr: 

Presented herewith is the report of groundwater sampling performed 
by Simon-EEI Inc. This assessment was performed at the request of 
Amoco, Inc. to monitor volatile and semi-volatile organic compounds 
in six groundwater monitoring wells at the subject site. 

We trust this report meets your current requirements. Should you 
have questions regarding the results contained herein, or require 
further clarification, please contact us. We appreciate the 
opportunity to be of continued service to Amoco. 

Respectfully, 

Leobardo Chaidez 
Geologist 

LC: al 

cc: Jeff Campbell - Amoco 
T.M. Stark - Amoco 
C.F. Kirby - Amoco 
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JUNE, 1991 

AMOCO CHEMICAL COMPANY 

TORRANCE, CALIFORNIA 

Prepared for: 

Amoco Chemical Company 
1225 West 196th Street 

Torrance, California 90502 

Submitted by: 

Simon-EEI Inc. 
6695 East Pacific Coast Highway 
Long Beach, California 90803 

213/430-6500 

Leobardo Chaidez 
Geologist 

N. Mark Reese 
Regional Manager 

Southern California 
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REPORT OF GROUNDWATER SAMPLING AND ANALYSIS 
AMOCO CHEMICAL COMPANY 
TORRANCE, CALIFORNIA 

JUNE, 1991 

1.0 INTRODUCTION 

Amoco Chemical Company operates a facility at 1225 West 196th 

Street, Torrance, California for the conversion of styrene monomer 

to styrene polymer (Figure 1) . Initial groundwater samples were 

obtained from the six groundwater monitoring wells located onsite 

in early 1989 and analyzed by Amoco's laboratory in Joliet, 

Illinois. Results reported verbally by Amoco to Engineering 

Enterprises, Inc. indicated no organic compounds were detected. 

Simon-EEI (formerly Engineering Enterprises) was requested by Amoco 

to collect groundwater samples from the wells in February, 1990. 

Results from this event indicated the presence of volatile organic 

compounds in all wells. Confirmation sampling and analysis was 

conducted three weeks after the February 1990 event with samples 

sent to two independent laboratories. Reported results verified 

the previously reported concentrations. Amoco requested Simon-EEI 

to conduct groundwater sampling and analysis on a biannual basis 

beginning in December, 1990. 

This report contains the results of the June 20, 1991 groundwater 

sampling event performed by Simon-EEI. 

2.0 PURPOSE 

The purpose of the groundwater sampling was to evaluate the 

concentration of volatile and semi-volatile organic compounds in 

groundwater samples collected from six onsite monitoring wells. 

h:\simon\word\amoco\0830rpt 1 
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3.0 SCOPE OF WORK 

To achieve the purpose stated above, the following scope of work 

was performed: 

o Groundwater samples from the six onsite groundwater 
monitoring wells were collected in accordance with EPA 
SW-846 protocol; 

o Groundwater samples were chemically analyzed using EPA 
methods 8240 and 8270 for volatile and semi-volatile 
organic compounds, respectively; and, 

o This report was prepared to present analytical data and 
concentration trends over time. 

4.0 GROUNDWATER SAMPLING METHODOLOGY 

Groundwater sampling was conducted on the six groundwater 

monitoring wells located onsite (Figure 2) . Prior to sampling, 

wells were gauged to identify depth of water, depth of well and 

volume of water within the well bore. Wells were then purged of at 

least five well volumes of water using a disposable polyethylene 

bailer. Measurements of temperature, electrical conductivity and 

pH were taken during the purging process. When five well volumes 

of water had been purged and three consecutive readings had 

stabilized to within ten percent of one another, groundwater 

samples were collected for laboratory analysis. 

Groundwater samples were collected using disposable polyethylene 

bailers fitted with controlled flow emptying devices. Samples were 

collected into laboratory clean glass vials having lids with Teflon 
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lined septa and containing hydrochloric acid as a preservative. 

Samples were transferred from the bailer to the vials using the 

submerged fill technique. Lids were replaced on the vials and the 

vials inverted and visually checked for the presence of entrapped 

air. Samples containing air were uncapped, refilled and rechecked. 

Samples not containing air had labels affixed which contained the 

following information: date, samplers initials, job number, well 

number, sample number and requested analyses. Appropriately sealed 

and labeled samples were then placed in an ice chest containing 

frozen blue-ice for transport to the analytical laboratory. A 

field blank was collected by pouring distilled water into a clean 

bailer and then decanting the water into sample vials. A blind 

duplicate sample was collected from well OW-2 and submitted to the 

laboratory as sample number OW-IOO. Chain-of-custody forms were 

completed in the field and accompanied the samples to the 

laboratory. Bailers were discarded after use. 

5.0 LABORATORY ANALYSTS 

Groundwater samples were analyzed using EPA methods 8240 and 8270 

for volatile and semi-volatile organic compounds, respectively. 

Laboratory reports and chain-of-custody forms are included in 

Appendix A. 
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6.0 DISCUSSION OF RESULTS 

Groundwater beneath the site occurs under water table conditions at 

an approximate depth of 75 feet below ground surface, or at an 

elevation of approximately 35 feet above mean sea level. The 

groundwater gradient is approximately 0.001 feet per foot to the 

southeast. Monitoring well hydrographs are included in Appendix B. 

All groundwater samples contained detectable concentrations of 

volatile organic compounds. Semi-volatile compounds were not 

detected in any of the groundwater samples. 

Upgradient well OW-l was reported with a concentration of 1,100,000 

ug/L of Methyl-Chloride. To determine the analyte concentration, 

the analytical laboratory used a high dilution factor (5,000) in 

the groundwater sample, thereby limiting the detection of lower 

concentrations on the remaining compounds. Organic compounds 

with a concentration below 5,000 ug/L could not be detected by the 

analytical instrument. 

Monitoring well OW-2 located downgradient of the storage tank area 

had reported concentrations of 1,2 Dichloroethene, Trichloroethene 

(TCE), and Tetrachloroethene (PCE). Table 1 contains reported 

concentrations of detected compounds by well number. 

Well OW-3 located northeast and upgradient of tanks T-8 and T-9 is 

reported with a decrease in concentration in 1,1 Dichloroethene, 

h: Voimon\word\amoco\0830rpt 6 



1,2 dichloroethene, TCE, and PCE compared to the December 1990, 

sampling event. Analysis of the water sample from well OW-4 

indicates an increase in concentration of 1,2 Dichloroethene (60 

ug/L), and TCE (600 ug/L). PCE decreased from 1600 to 1000 ug/L. 

Downgradient well OW-5 has a reported increase in the concentration 

of 1,2 Dichloroethene from 670 to 900 ug/L, and a decrease of TCE 

from 21,000 to 15,000 ug/L and PCE from 8,000 to 6,000 ug/L. 

1,1 Dichoroethene and 1,2 Dichloroethene were not detected above 

200 ug/L in monitoring well OW-6. TCE and PCE decreased in 

concentration from 27,000 to 22,000 ug/L and from 11,000 to 10,000 

ug/L respectively. 

Except for well OW-3, overall concentrations of the above mentioned 

organic compounds have increased since February 1990. The trend of 

selected organic compounds over time is presented in Table 2. 

The occurrence of organic compounds in monitoring well OW-1 

suggests an off site source for the contaminants. It is to be noted 

that such organic compounds as 1,1 Dichoroethene, 1,2 

Dichloroethene, Trichloroethene (TCE), Tetrachloroethene (PCE) and 

Methylene-Chloride are part of the compounds included in the report 

of findings in our review of the California Regional Water Quality 

h:Vaimon\word\amoco\083brpt 7 



Control Board (CRWQCB) files regarding the McDonnell-Douglas 

aircraft facility located on 190th St. Torrance, California (Figure 

1) . 

According to Philip H. Howard (Fate and Exposure Data for Organic 

Chemicals, Vol. II. Solvents), the reported chemical compounds 

detected in groundwater may be released to the environment as waste 

water during their use as industrial solvents, metal degreasers and 

paint removers, or during production of these compounds. Also, 

they are associated with the chemical process of thermo-plastics 

and synthetic rubber among others. 

Maps showing detected concentrations of three organic compounds, 

Cis-1,2 Dichloroethene, Trichloroethene and tetrachloroethene are 

presented in Figures 3-5, respectively. Graphs of detected 

volatile compound concentrations over time are contained in 

Appendix C. 

7.0 LIMITATIONS 

The discussion of the results presented above are based upon: 

o Observations and measurements collected during the 
sampling of six groundwater monitoring wells; 

o Results of laboratory analyses conducted on groundwater 
samples by Analytical Technologies, Inc. of San Diego, 
California; 

o Review of files at the Regional Water Quality Control 
Board (August, 1990). 
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TABLE 1 

REPORTED ANALYTICAL RESULTS OF SELECTED COMPOUNDS 

EPA Units OU-00 OW-01 OU-2 OU-3 OW-4 OU-5 OW-6 
Method (Field Blank) 

Sampiing Date 06/20/91 

1,1 Dichloroethene 8240 ug/l <1 <5000(a) <20 <20 <50 <200 <200 

Methylene Chloride 8240 ug/l <5 1100000 <100 <100 <250 <1000 <1000 

Cis-1,2-Dichloroethene 8240 ug/l <1 <5000 50 <20 360 900 <200 

Chloroform 8240 ug/l <1 <5000 <20 <20 <50 <200 <200 

Trichloroethene 8240 ug/l <1 <5000 2700 1900 7800 15000 22000 

Tetrachloroethene 8240 ug/l <1 <5000 410 270 1000 6600 10000 

Semi-Volatile Organic 8270 ug/l <1 ND(b) ND ND ND ND ND 
Compounds 

(a) <5000 = Not detected above limit shown. 
(b) ND = Not detected. 
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TABLE 2 

AMOCO CHEMICAL COMPANY 
SELECTED ORGANIC COMPOUNDS OVER TIME 

Welt No. Date t,1 Dichloro-
ethene 

1,2 Dichtoro-
ethene 

Trichlora-
ethene 

Tetrad) toro-
ethene 

Methyl-
Chloride 

01 2/21/90 <1500 <1500 2200 <1500 190000 

12/05/90 <1000 <1000 2000 <1000 320000 

6/20/91 <5000 <5000 <5000 <5000 1100000 

02 2/21/90 <5 6 1100 160 <25 

12/05/90 <10 56 3000 420 <10 

6/20/91 <20 50 2700 410 <20 

03 2/21/90 35 150 3800 1100 <20 

12/05/90 <20 73 2600 290 <20 

6/20/91 <20 <20 1900 270 <20 

04 2/21/90 45 87 3400 400 <15 

12/05/90 46 330 7200 1600 <40 

6/20/91 <50 360 7800 1000 <50 

05 2/21/90 <80 380 15000 5900 <400 

12/05/90 <100 670 21000 8100 <100 

6/20/91 <200 900 15000 6600 <200 

06 2/21/90 56 59 7800 3300 <40 

12/05/90 <100 270 27000 11000 <100 

6/20/91 <200 <200 22000 10000 <200 
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Simon-EEI Inc. warrants that services provided in conjunction with 

this assessment were performed in a manner consistent with the 

level of care and skill ordinarily exercised by members of our 

profession currently practicing in the Los Angeles County area. No 

other warranty, express or implied, is made. 
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4 ANALYTICALTECHM)OBOGIESFLNC. CORPORATE OFFICES: 5550 MOREHOUSE DRIVE SON DIEGC. CA 92121 (619)458-9141 

ATI I.D.: 106484 

July 24, 1991 

SIMON-EEI INC. 
58E2 BOLSA AVE. 
HUNTINGTON BEACH, CA 92649 

Project Name: (NONE) 
Project § : 512-345 

Attention: LEOBARDO CHAIDEZ 

Analytical Technologies, Inc. has received the following sample(s): 

Date Received Quantity Matrix 

June 26, 1991 6 WATER 

The sample(s) were analyzed with EPA methodology or equivalent methods as specified in the 
enclosed analytical schedule. The symbol for "less than" indicates a value below the reportable 
detection limit. Please see the attached sheet for the sample cross reference table. 

^Bl^he results of these analyses and the quality control data are enclosed. 

KENNETE WAHI. 
LABORATORY MANAGER 
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SAMPLE CROSS REFERENCE 
Page 1 

Client 
Project t 
Project Name 

SIMON-EEI INC. 
512-345 
(NONE) 

Report Date: July 24, 1991 
ATI I.D. : 106484 

ATI # Client Description Matrix 

1 OW-00 WATER 25-JUN-91 

2 ow-l WATER 25-JUN-91 

3 OW-2 WATER 25-JUN-91 

4 OW-3 WATER 25-JUN-91 

5 OW-4 WATER 25-JUN-91 

6 OW-5 WATER 25—JUN—91 

7 OW-6 WATER 25-JUN-91 

8 OW-100 WATER 25-JUN-91 

TOTALS 

Matrix * Samples 

WATER 8 

ATI STANDARD DISPOSAL PRACTICE 

^fehe sample(s) from tliis project will be disposed of in twenty-one (21) days from the date of 
^Pthis report. If an extended storage period is required, please contact our sample control 

department before tbe scb.ed.uled disposal date. 
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ANALYTICAL SCHEDULE 

Client 
Project # 
Project Name 

SIMON-EEI INC. 
512-345 
(NONE) 

Page 2 

ATI I .D.: 106484 

Analysis 
Technique/Description 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

GC/MASS SPECTROMETER 
GC/MASS SPECTROMETER 

I# 



AnoiyticolTechnologies,lnc 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 

Test 
Client 
Project it 
Project Name 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
SIMON-EEI INC. 
512-345 
(NONE) 

Page 

ATI I.D. 106484 

Sample Client ID Matrix Date Date Date Dil. 

# Sampled Extracted Analyzed Factor 

1 ow-oo WATER 25-JUN-91 N/A 03-JUL-91 1.00 

2 OW-1 WATER 25-JUN-91 N/A 03-JUL-91 5000.00 

3 OW-2 WATER 25—JUN-91 N/A 03-JUL—91 20 .00 

Parameter Units 1 2 3 

CHLOROMETHANE UG/L <10 <50000 <200 

VINYL CHLORIDE UG/L <1 <5000 <20 

BROMOMETHANE UG/L <10 <50000 <200 

CHLOROETHANE UG/L <1 <5000 <20 

ACETONE UG/L <20 <100000 <400 

1,1-DICHLOROETHENE UG/L <1 <5000 <20 

METHYLENE CHLORIDE UG/L <5 1100000 <100 

CARBON DISULFIDE UG/L <1 <5000 <20 

TRANS-1,2-DICHLOROETHENE UG/L <1 <5000 <20 

VINYL ACETATE UG/L <10 <50000 <200 

1,1-DICHLOROETHANE UG/L <1 <5000 <20 

CIS-1,2-DICHLOROETHENE UG/L <1 <5000 50 

IttlLORO FORM UG/L <1 <5000 <20 

W~ BUTAN ONE (MEK) UG/L <20 <100000 <400 

1,1,1-TRICHLOROETHANE UG/L <1 <5000 <20 

CARBON TETRACHLORIDE UG/L <1 <5000 <20 

1,2-DICHLOROETHANE UG/L <1 <5000 <20 

BENZENE UG/L <1 <5000 <20 

TRICHLOROETHENE UG/L <1 <5000 2700 

1,2-DICHLOROPROPANE UG/L <1 <5000 <20 

BROMODICHLOROMETHANE UG/L <1 <5000 <20 

4-METHYL-2-PENTANONE (MIBK) UG/L <10 <50000 <200 

CIS-1,3-DICHLOROPROPENE UG/L <1 <5000 <20 

TOLUENE UG/L <2 <10000 <40 

TRANS-1,3-DICHLOROPROPENE UG/L <1 <5000 <20 

2-HEXANONE (MBK) UG/L <10 <50000 <200 

1,1,2-TRICHLOROETHANE UG/L <1 <5000 <20 

TETKACHT .OROETHENE UG/L <1 <5000 410 

DIBROMOCHLOROMETHANE UG/L <1 <5000 <20 

CHLOROBENZENE UG/L <1 <5000 <20 

ETHYLBENZENE UG/L <1 <5000 <20 

XYLENES (TOTAL) UG/L <1 <5000 <20 

STYRENE UG/L <1 <5000 <20 

BROMOFORM UG/L <5 <25000 <100 

1,1,2,2-TETRACHLOROETHANE UG/L <1 <5000 <20 

SURROGATES 
1,2-DICHLOROETHANE-D4 % 105 96 92 

TOLUENE-D8 % 103 104 97 

BFB % 100 98 98 



AnaiyiicolTechnologies,lnc 

Method 
Client 
Project f 
Project Name 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 
Page 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
SIMON-EEI INC. 
512-345 
(NONE) 

WATER 
ATI I.D 106484 

Sample Parameters Units Results 

1 NONE DETECTED 

2 NONE DETECTED 

3 NONE DETECTED 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 



A AnolyiicalTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 
Page 5 

Test 
Client 
Project # 
Project Name 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
SIMON-EEI INC. 
512-345 
(NONE) 

ATI I.D. 106484 

Sample Client ID Matrix Date 
Sampled 

Date 
Extracted 

Date 
Analysed 

Dil. 
Factor 

4 OW-3 WATER 25—JUN-91 N/A 03-JUL-91 to
 
o
 

o
 

o
 

5 OW-4 WATER 25-JUN-91 N/A 03-JUL-91 50.00 

6 OW-5 WATER 25-JUN-91 N/A 03-JUL-91 200.00 

Parameter Units 4 5 6 

C 

m 

CHLOROMETHANE 
VINYL CHLORIDE 
BROMOMETHANE 
CHLOROETHANE 
ACETONE 
1,1-DICHLOROETHENE 
METHYLENE CHLORIDE 
CARBON DISULFIDE 
TRANS-1,2-DICHLOROETHENE 
VINYL ACETATE 
1.1-DICHLOROETHANE 
CIS-1,2-DICHLOROETHENE 
HLOROFORM 
-BUTANONE (MEK) 
1.1.1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
1.2-DICHLOROETHANE 
BENZENE 
TRICHLOROETHENE 
1,2-DICHLOROPROPANE 
BROMODICHLOROMETHANE 
4-METHYL-2-PENT AN ONE (MIBK) 
CIS-1, 3-DICHLOROPROPENE 
TOLUENE 
TRANS-1,3-DICHLOROPROPENE 
2-HEXANONE (MBK) 
1.1.2-TRICHLOROETHANE 
TETRACHLOROETHENE 
DIBROMOCHLOROMETHANE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENES (TOTAL) 
STYRENE 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

<200 
<20 
<200 
<20 
<400 
<20 
<100 
<20 
<20 
<200 
<20 
<20 
<20 
<400 
<20 
<20 
<20 
<20 
1900 
<20 
<20 
<200 
<20 
<40 
<20 
<200 
<20 
270 
<20 
<20 
<20 
<20 
<20 
<100 
<20 

<500 
<50 
<500 
<50 
<1000 
<50 
<250 
<50 
<50 
<500 
<50 
360 
<50 
<1000 
<50 
<50 
<50 
<50 
7800 
<50 
<50 
<500 
<50 
<100 
<50 
<500 
<50 
1000 
<50 
<50 
<50 
<50 
<50 
<250 
<50 

<2000 
<200 
<2000 
<200 
<4000 
<200 
<1000 
<200 
<200 
<2000 
<200 
900 
<200 
<4000 
<200 
<200 
<200 
<200 
15000 
<200 
<200 
<2000 
<200 
<400 
<200 
<2000 
<200 
6600 
<200 
<200 
<200 
<200 
<200 
<1000 
<200 

SURROGATES 
1,2-DICHL0R0ETHANE-D4 
TOLUENE-D8 
BFB 

91 
98 
98 

94 
98 
99 

99 
100 
99 
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ADDITIONAL COMPOUNDS (SEMI-QUANTITAIED) 
Page 6 

Method 
Client 
Project # 
Project Name 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
SIMON-EEI INC. 
512-345 
(NONE) 

WATER 
ATI I.D. 106484 

Sample Parameters Units Results 

4 NONE DETECTED 

5 NONE DETECTED 

6 NONE DETECTED 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 
Page 7 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
SIMON-EEI INC. A11 I-D- : 106484 
512-345 
(NONE) 

Sample Client ID 
# 

Matrix Date Date Date Dil. Sample Client ID 
# Sampled Extracted Analyzed Factor 

7 OW-6 WATER 25-JUN—91 N/A 03-JUL-91 200.00 

8 OW-100 WATER 25-JUN-91 N/A 03-JUL—91 

1 1 1 1 
O
 

1 
O
 

1 
• 

1 
O
 

1 
M
 

1 1 

Parameter Units n 8 

CHLOROMETHANE UG/L <2000 <200 

VINYL CHLORIDE UG/L <200 <20 

BROMOMETHANE UG/L <2000 <200 

CHLOROETHANE UG/L <200 <20 

ACETONE UG/L <4000 <400 

1,1-DICHLOROETHENE UG/L <200 <20 

METHYLENE CHLORIDE UG/L <1000 <100 

CARBON DISULFIDE UG/L <200 <20 

TRANS-1,2-DICHLOROETHENE UG/L <200 <20 

VINYL ACETATE UG/L <2000 <200 

1,1-DICHLOROETHANE UG/L <200 <20 

CIS-1,2-DICHLOROETHENE UG/L <200 <20 

CHLOROFORM UG/L <200 <20 

K-BUTANONE (MEK) UG/L <4000 <400 

1,1,1-TRICHLOROETHANE UG/L <200 <20 

CARBON TETRACHLORIDE UG/L <200 <20 

1,2-DICHLOROETHANE UG/L <200 <20 

BENZENE UG/L <200 <20 

TRICHLOROETHENE UG/L 22000 2700 

1,2-DICHLOROPROPANE UG/L <200 <20 

BROMODICHLOROMETHANE UG/L <200 <20 

4-METHYL-2-PENTANONE (MIBK) UG/L <2000 <200 

CIS-1,3-DICHLOROPROPENE UG/L <200 <20 

TOLUENE UG/L <400 <40 

TRANS-1,3-DICHLOROPROPENE UG/L <200 <20 

2-HEXANONE (MBK) UG/L <2000 <200 

1,1,2-TRICHLOROETHANE UG/L <200 <20 

TETRACHLOROETHENE UG/L 10000 390 

DIBROMOCHLOROMETHANE UG/L <200 <20 

CHLOROBENZENE UG/L <200 <20 

ETHYLBENZENE UG/L <200 <20 

XYLENES (TOTAL) UG/L <200 <20 

STYRENE UG/L <200 <20 

BROMOFORM UG/L <1000 <100 

1,1,2,2-TETRACHLOROETHANE UG/L <200 <20 

SURROGATES 
1,2-DICHLOROETHANE-D4 % 117 96 
T0LUENE-D8 % 100 100 
BFB % 98 98 

Test 
Client 
Project it 
Project Name 
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ADDITIONAL COMPOUNDS (SEMI-QUANTIIATED) 

Method 
Client 
Project # 
Project Name 

Page S 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) WATER 
SIMON-EEI INC. ATI I-D": 

512-345 
(NONE) 

Sample Parameters ^its Results 

7 NONE DETECTED 

8 NONE DETECTED 

N/A N/A 

N/A N/A 
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Test 
Blank 1.0. 
Client 
Project # 
Project Name 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY 

REAGENT BLANK 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
13204 
SIMON-EEI INC. 
512-345 
(NONE) 

QUALITY CONTROL 

ATI I-D. : 
Date Extracted: 
Date Analyzed 
Dil. Factor : 

Page 
106484 
N/A 
02-JUL-91 
1.00 

Parameters Units Results 

CHLOROMETHANE 
VINYL CHI .PRIDE 
BROMOMETHANE 
CHLOROETHANE 
ACETONE 
1,1-DICHLOROETHENE 
METHYLENE CHLORIDE 
CARBON DISULFIDE 
TRANS-1,2-DICHLOROETHENE 
VINYL ACETATE 
1.1-DICHLOROETHANE 
CIS-1,2-DICHLOROETHENE 
CHLOROFORM 
2-BUTANONE (MEK) 
1.1.1-TRICHLOROETHANE 

ON TETRACHLORIDE 
1.2-DICHLOROETHANE 
BENZENE 
TRICHLOROETHENE 
1,2-DICHLOROPROPANE 
BROMODICHLOROMETHANE 
4-METHYL-2-PENTANONE (MIBK) 
CIS-1,3-DICHLOROPROPENE 
TOLUENE 
TRANS-1,3-DICHLOROPROPENE 
2-HEIANONE (MBK) 
1.1.2-TRICHLOROETHANE 
TETRACHLOROETHENE 
DIBROMOCHLOROMETHANE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENES (TOTAL) 
STYRENE 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

<10 
<1 

<10 
<1 
<20 
<1 
<5 
<1 
<1 
<10 
<1 
<1 
<1 
<20 
<1 
<1 
<1 

<1 

<1 

<1 

<1 

<10 
<1 

<2 
<1 

<10 

<1 

<1 

<1 

<1 

<1 

<1 
<1 

<5 
<1 

SURROGATES 
1,2-DICHLOROETHANE-D4 
TOLUENE-D8 
BFB 

89 
98 
95 
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GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

last 
Blank I.D. 
Client 
Project # 
Project Name 

REAGENT BLANK 
ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

Page 10 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
13204 A11 1-D- : 104484 

SIMON-EEI INC. 
512-345 
(NONE) 

Parameters Units Results 

NONE DETECTED N/A N/A 
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Test 
Blank I-D. 
Client 
Project f 
Project Naoe 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY 

REAGENT BLANK 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
13205 
SIMON-EEI INC. 
512-345 
(NONE) 

QUALITY CONTROL 

ATI I.D. : 
Date Extracted: 
Date Analyzed : 
Dil. Factor : 

Page 11 
106484 
N/A 
03—JUL—91 
1.00 

Parameters 

CHLOROMETHANE 
VTNYL CHLORIDE 
BROMOMEXHANE 
CHLOROETHANE 
ACETONE 
1,1-DICHLOROETHENE 
METHYLENE CHLORIDE 
CARBON DISULFIDE 
TRANS-1,2-DICHLOROETHENE 
VINYL ACETATE 
1.1-DICHLOROETHANE 
CIS—1,2-DICHLOROETHENE 
CHLOROFORM 
2-BUTAN0NE (MEK) 
1.1.1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
1.2-DICHLOROETHANE 
BENZENE 
TRICHLOROETHENE 
1,2-DICHLOROPROPANE 
BROMODICHLOROMETHANE 
4—METHYL-2-PENTANONE (MIBK) 
CIS-1,3-DICHLOROPROPENE 
TOLUENE 
TRANS-1,3-DICHLOROPROPENE 
2-HEIANONE (MBK) 
1.1.2-TRICHLOROETHANE 
TETRACHLOROETHENE 
DIBROMOCHLOROMETHANE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENES (TOTAL) 
STYRENE 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 

SURROGATES 
1,2-DICHLOROETHANE-D4 
TOLUENE-D8 
BFB 

Units Results 

UG/L <10 
UG/L <1 
UG/L <10 
UG/L <1 
UG/L <20 
UG/L <1 
UG/L 5 TR 
UG/L <1 
UG/L <1 
UG/L <10 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <20 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <10 
UG/L <1 
UG/L <2 
UG/L <1 
UG/L <10 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <5 
UG/L <1 

% 89 
% 100 
% 95 

COMPOUND DETECTED AT AN UNQUANTIFIABLE TRACE LEVEL 
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Test. 
Blank I.D. 
Client 
Project # 
Project Name 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT BLANK 
ADDITIONAL COMPOUNDS (SEMI-QUANTIIATED) 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

13205 
SIMON-EEI INC. 
512-345 
(NONE) 

ATI I.D. 

Page i: 

106484 

Parameters 

NONE DETECTED 

Units 

N/A 

Results 

N/A 
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Test 
Blank I.D. 
Client 
Project # 
Project Name 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY 

REAGENT BLANK 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
13257 
SIMON—EEI INC. 
512-345 
(NONE) 

QUALITY CONTROL 

ATI I.D. : 
Date Extracted: 
Date Analyzed : 
Dil. Factor : 

Page 
106484 
N/A 
03-JUL-91 
1.00 

Parameters Units Results 

CHLOROMETHANE UG/L <10 

VINYL CHLORIDE UG/L <1 

BROMOMETHANE UG/L <10 

CHLOROETHANE UG/L <1 

ACETONE UG/L <20 

1,1-DICHLOROETHENE UG/L <1 
METHYLENE CHLORIDE UG/L <5 

CARBON DISULFIDE UG/L <1 
TRANS-1,2-DICHLOROETHENE UG/L <1 
VINYL ACETATE UG/L <10 

1,1-DICHLOROETHANE UG/L <1 
CIS-1,2-DICHLOROETHENE UG/L <1 
CHLOROFORM UG/L <1 
2-BUTANONE (MEK) UG/L <20 
1,1,1-TRICHLOROETHANE UG/L <1 
kCARBON TETRACHLORIDE UG/L <1 
'l, 2-DICHLOROETHANE UG/L <1 

BENZENE UG/L <1 
TRICHLOROETHENE UG/L <1 
1,2-DICHLOROPROPANE UG/L <1 
BROMODICHLOROMETHANE UG/L <1 
4-METHYL-2-PENTANONE (MIBK) UG/L <10 

CIS-1,3-DICHLOROPROPENE UG/L <1 
TOLUENE UG/L <2 

TRANS-1,3-DICHLOROPROPENE UG/L <1 
2-HEXANONE (MBK) UG/L <10 

1,1,2-TRICHLOROETHANE UG/L <1 
TETRACHLOROETHENE UG/L <1 
DIBROMOCHLOROMETHANE UG/L <1 
CHLOROBENZENE UG/L <1 
ETHYLBENZENE UG/L <1 

XYLENES (TOTAL) UG/L <1 
STYRENE UG/L <1 
BROMOFORM UG/L <5 
1,1,2,2-TETRACHLOROETHANE UG/L <1 

SURROGATES 
1,2—DICHLOROETHANE—D4 
TOLUENE-D8 
BFB 

% 103 
% 98 
% 97 



A ANOIYIICOUECHNOLOGIES,INC 

lest 
Blank I.D. 
Client 
Project f 
Project Name 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT BLANK 
ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

Page 14 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
13257 ATI I.D. : 106484 

SIMON-EEI INC. 
512-345 
(NONE) 

Parameters ^its Results 

NONE DETECTED N/A N/A 
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GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

Test 
MSMSD # 
Client 

Project # : 
Project Name: 

MSMSD 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
17820 
SIMON-EEI INC. 

512-345 
(NONE) 

ATI I.D. : 
Date Extracted: 
Date Analyzed : 
Sample Matrix : 
REF I.D. : 

Page 
106484 
N/A 
03-JUL-91 
WATER 
106484-01 

15 

Parameters Units Sample Cone Spiked % Dup Dup RPD 

Result Spike Sample Rec Spike % Rec 

UG/L <1 40 40 100 37 93 8 

UG/L <1 50 51 102 50 100 2 

UG/L <1 45 46 102 45 100 2 

UG/L <2 50 53 106 54 108 2 

UG/L <1 50 55 110 56 112 2 

1,1-DICHLOROETHENE 
BENZENE 
TRI CHLOROETHENE 
TOLUENE 
CHLOROBENZENE 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result)*100/Average Result 
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GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

BLANK SPIKE 

Test 
Blank Spike # 
Client 
Project # 
Project Name 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
14711 
SIMON-EEI INC. 
512-345 
(NONE) 

ATI I.D. : 
Date Extracted: 
Date Analyzed : 
Sample Matrix : 

Page 
106484 
N/A 
02-JUL-91 
WATER 

16 

Parameters Units Blank Spiked Spike % 
Result Sample Cone. Rec 

1,1-DICHLOROETHENE 
BENZENE 
TRI CHLOROETHENE 
TOLUENE 
CHLOROBENZENE 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative % Difference) = (Spiked Sample - Blank Result)*100/Average Result 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

<1 
<1 

<1 
< 2  
<1 

40 
50 
44 
52 
54 

40 
50 
45 
50 
50 

100 
100 
98 
104 
108 
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GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

BLANK SPIKE 

Test 
Blank Spike # 
Client 
Project # 
Project Name 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
14713 
SIMON—EEI INC. 
512-345 
(NONE) 

ATI I.D. 
Date Extracted 
Date Analyzed 
Sample Matrix 

Page 17 
106484 
N/A 
03-JUL-91 
WATER 

Parameters Units Blank Spiked Spike % 
Result Sample Cone. Rec 

1,1-DICHLOROETHENE 
BENZENE 
TRICHLOROETHENE 
TOLUENE 
CHLOROBENZENE 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative % Difference) = (Spiked Sample - Blank Result)*100/Average Result 

UG/L <1 38 40 95 
UG/L <1 51 50 102 
UG/L <1 44 45 98 
UG/L <2 55 50 110 
UG/L <1 56 50 112 
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Test 
Blank Spike f 
Client 
Project # 
Project Name 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

BLANK SPIKE 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
14742 
SIMON-EEI INC. 
512-345 
(NONE) 

ATI I.D. 
Date Extracted 
Date Analyzed 
Sample Matrix 

Page 
106484 
N/A 
03—JUL-91 
WATER 

18 

Parameters Units Blank Spiked 
Result Sample 

1,1-DICHLOROETHENE UG/L <1 40 
BENZENE UG/L <1 52 
TRICHLOROETHENE UG/L <1 46 
TOLUENE UG/L <2 53 
CHLOROBENZENE UG/L <1 57 

\ Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative % Difference) = (Spiked Sample - Blank Result)*100/Average Result 

Spike % 
Cone. Rec 

40 100 
50 104 
45 102 
50 106 
50 114 



iiesjnc 

lest 
Client 
Project # 
Project Name 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 
Page 19 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
SXMON-EEI INC. 
512-345 
(NONE) 

ATI I.D. 106484 

Sample Client ID Matrix Date Date Date Dil. 

a Sampled Extracted Analyzed Factor 

1 OW-00 WATER 25-JUN-91 28-JUN-91 04-JUL—91 1.00 

2 OW-1 WATER 25—JUN—91 09-JUL-91 20-JUL—91 1.00 

5 OW-2 WATER 25-JUN-91 28-JUN-91 04-JUL-91 1.00 

Parameter Units 1 2 3 

N-NITROSODIMETHYLAMINE UG/L <10 <10 <10 

PHENOL UG/L <10 <10 <10 

ANILINE UG/L <10 <10 <10 

BIS(2-CHLOROETHYL)ETHER UG/L <10 <10 <10 

2-CHLOROPHENOL UG/L <10 <10 <10 

1,3-DICHLOROBENZENE UG/L <10 <10 <10 

1,4-DICHLOROBENZENE UG/L <10 <10 <10 

BENZYL ALCOHOL UG/L <10 <10 <10 

1,2-DICHLOROBENZENE UG/L <10 <10 <10 

2-METHYLPHENOL UG/L <10 <10 <10 

BIS(2-CHLOROISOPROPYL)ETHER UG/L <10 <10 <10 

4-METHYLPHENOL UG/L <10 <10 <10 

^-NITROSO-DI-N-PROPYLAMINE UG/L <10 <10 <10 

HEXACHLOROETHANE UG/L <10 <10 <10 

NITROBENZENE UG/L <10 <10 <10 

ISOPHORONE UG/L <10 <10 <10 

2 —NITROPHENOL UG/L <10 <10 <10 

2 , 4-DIMETHYLPHENOL UG/L <10 <10 <10 

BENZOIC ACID UG/L <50 <50 <50 

BIS(2-CHLOROETHOXY)METHANE UG/L <10 <10 <10 

2,4-DICHLOROPHENOL UG/L <10 <10 <10 

1,2,4-TRICHLOROBENZENE UG/L <10 <10 <10 

NAPHTHALENE UG/L <10 <10 <10 

4-CHLOROANILINE UG/L <10 <10 <10 

HEXACHLOROBUTADIENE UG/L <10 <10 <10 

4-CHLORO-3-METHYLPHENOL UG/L <10 <10 <10 

2-METHYLNAPHTHALENE UG/L <10 <10 <10 

HEXACHLOROCYCLOPENTADIENE UG/L <10 <10 <10 

2,4,6-TRICHLOROPHENOL UG/L <10 <10 <10 

2,4,5-TRICHLOROPHENOL UG/L <50 <50 <50 

2-CHLORONAPHTHALENE UG/L <10 <10 <10 

2 —NITROANILINE UG/L <50 <50 <50 

DIMETHYLPHTHALATE UG/L <10 <10 <10 

ACENAPHTHYLENE UG/L <10 <10 <10 

2,6-DINITROTOLUENE UG/L <10 <10 <10 

3-NITROANILINE UG/L <50 <50 <50 

ACENAPHTHENE UG/L <10 <10 <10 

2,4-DINITROPHENOL UG/L <50 <50 <50 

NOTE: SAMPLE 106484-02 WAS RE-EXTRACTED 09-JUL-91 OUTSIDE ITS HOLDING TIME. THE SAMPLE WAS 
RE-EXTRACTED BECAUSE THREE SURROGATES WERE OUT OF CONTROL. NO HITS WERE DETECTED IN 
EITHER EXTRACTION, THEREFORE THE RESULTS ARE UNAFFECTED. 
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GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 
Page 20 

Test 
Client 
Project 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
SIMON-EEI INC. 
512-345 

ATI I.D. 106484 

Sample 
it 

Client ID Matrix Date 
Sampled 

Date 
Extracted 

Date 
Analyzed 

Dil. 
Factor 

1 
2 
3 

OW-00 
OW-1 
OW-2 

WATER 
WATER 
WATER 

25-JUN-91 
25-JUN-91 
25-JUN-91 

28-JUN-91 
28-JUN-91 
28-JUN-91 

04-JUL-91 
20-JUL-91 
04-JUL-91 

1.00 
1.00 
1.00 

Parameter Units 1 2 3 

4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYLPHTHALATE 
A-RMNRNPTTHMYL-PLIIMRUAXAX^K 
FLUORENE 
4-NITROANILINE 
2-METHYL-4 , 6-DINITROPHENOL 
N-NITROSODIPHENYLAMINE 
4 -BROMOPHENYL—PHEHYLETHER 
HE XACHLOROBEN ZENE 

-^PENTACHLOROPHENOL 
••HENANTHRENE 
^^NTHRACENE 

DI -N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3"-DICHLOROBENZIDINE 
BENZO(a)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(b)FLUORANTHENE 
BENZO(k)FLUORANTHENE 
BENZO(a)PYRENE 
INDENO(1,2,3-cd)PYRENE 
DIBENZ(a,h)ANTHRACENE 
BENZO(g,h,i)PERYLENE 

SURROGATES 
NITROBENZENE-D5 
2-FLUOROBIPHENYL 
TERPHENYL-D14 
PHENOL-D6 
2 —FLUOROPHENOL 
2,4,6-TRIBROMOPHENOL 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

<50 
<10 
<10 
<10 
<10 
<10 
<50 
<50 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<20 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

83 
94 
122 
90 
81 
71 

<50 
<10 
<10 
<10 
<10 
<10 
<50 
<50 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<20 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

7 *H 
81 
126 
69 
67 
114 

<50 
<10 
<10 
<10 
<10 
<10 
<50 
<50 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<20 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

69 
81 
82 
67 
69 
72 

*H RESULT OUTSIDE OF LIMITS DUE TO SAMPLE MATRIX INTERFERENCE 
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Method 
Client 
Project # 
Project Name: (NONE) 

ADDITIONAL COMPOUNDS (SEMI-QUANTIXATED) 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
SIMON-EEI INC. 
512-345 

Page 21 
WATER 
ATI I.D. 106484 

Sample Parameters Units Results 

NONE DETECTED N/A N/A 

7.53 BENZENE DIMETHYL ISOMER UG/L 8.0*J 
21.68 UNKNOWN HYDROCARBON UG/L 12*J 

3 NONE DETECTED 
*J ESTIMATED VALUE 

N/A N/A 
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GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 
Page 22 

Test 
Client 
Project # 
Project Name 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
SIMON—EEI INC. 
512-345 
(NONE) 

ATI I.D. 106484 

Sample Client IB Matrix Date Date Date 

If Sampled Extracted Analyzed 

4 OW-3 WATER 25-JUN-91 28-JTJN—91 04-JUL-91 
5 OW-4 WATER 25-JUN-91 2 8-JTJN—91 04-JUL-91 
6 OW-5 WATER 25-JUN-91 28-JUN-91 04-JUL—91 

Parameter Units 4 5 6 

N-NITROSODIMETHYLAMINE UG/L <10 <10 <10 
PHENOL UG/L <10 <10 <10 

ANILINE UG/L <10 <10 <10 
BIS(2-CHLOROETHYL)ETHER UG/L <10 <10 <10 
2-CHLOROPHENOL UG/L <10 <10 <10 
1,3-DICHLOROHENZENE UG/L <10 <10 <10 
1,4-DICHLOROBENZENE UG/L <10 <10 <10 
BENZYL ALCOHOL UG/L <10 <10 <10 
1,2-OICHLOROBENZENE UG/L <10 <10 <10 
2-METHYLPHENOL UG/L <10 <10 <10 
BIS(2-CHLOROISOPROPYL)ETHER UG/L <10 <10 <10 
4-METHYLPHENOL UG/L <10 <10 <10 
N-NITROSO—DI-N-PROPYLAMINE UG/L <10 <10 <10 
HEXACHLOROETHANE UG/L <10 <10 <10 
NITROBENZENE UG/L <10 <10 <10 
ISOPHORONE UG/L <10 <10 <10 
2-NITROPHENOL UG/L <10 <10 <10 
2,4-DIMETHYLPHENOL UG/L <10 <10 <10 
BENZOIC ACID UG/L <50 <50 <50 
BIS(2-CHLOROETHOIY)METHANE UG/L <10 <10 <10 
2,4-DICHLOROPHENOL UG/L <10 <10 <10 
1,2,4-TRICHLOROBENZENE UG/L <10 <10 <10 
NAPHTHALENE UG/L <10 <10 <10 
4-CHLOROANILINE UG/L <10 <10 <10 
HEXACHLOROBUTADIENE UG/L <10 <10 <10 
4-CHLORO-3-METHYLPHENOL UG/L <10 <10 <10 
2-METHYLNAPHTHALENE UG/L <10 <10 <10 
EEXACHLOROCYCLOPENTADIENE UG/L <10 <10 <10 
2,4,6-TRICHLOROPHENOL UG/L <10 <10 <10 
2,4,5-TRICHLOROPHENOL UG/L <50 <50 <50 
2-CHLORONAPHTHALENE UG/L <10 <10 <10 
2-NITROANILINE UG/L <50 <50 <50 
DIMETHYLPHTHALATE UG/L <10 <10 <10 
ACENAPHTHYLENE UG/L <10 <10 <10 
2,6-DINITROTOLUENE UG/L <10 <10 <10 
3-NITROANILINE UG/L <50 <50 <50 
ACENAPHTHENE UG/L <10 <10 <10 
2,4-DINITROPHENOL UG/L <50 <50 <50 

Dil. 
Factor 

1.00 
1.00 
1.00 
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GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 
Page 23 

Test 
Client 
Project 

EPA 8270 (GC/MS FOR SEMIVOLAIILE ORGANICS) 
SIMON—EEI INC. 
512-345 
(NONE) 

ATI I.D. 106484 

Sample Client ID Matrix Date 
Sampled 

Date 
Extracted 

Date 
Analyzed 

Dil. 
Factor 

4 
5 
6 

OW-3 
OW-4 
OW-5 

WATER 
WATER 
WATER 

25-JUN-91 
25-JUN-91 
25-JUN-91 

28-JUN-91 
28-JUN-91 
28-JUN-91 

04-JUL-91 
04-JUL-91 
04-JUL—91 

1 1 
M
 
M
 
H*
 

1 
O
 O
 O
 

I 
O
 O
 O
 

1 1 1 1 1 

Parameter Units 4 5 6 

4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANXLINE 
2-METHYL-4,6-DINITROPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
HENANTHRENE 

^HNTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3'-DICHLOROBENZIDINE 
BENZO(a)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEIYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(b)FLUORANTHENE 
BENZO(k)FLUORANTHENE 
BENZO(a)PYRENE 
INDENO(1,2,3-cd)PYRENE 
DIBENZ(a,h)ANTHRACENE 
BENZO(g,h,i)PERYLENE 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

<50 
<10 
<10 
<10 
<10 
<10 
<50 
<50 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<20 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

<50 
<10 
<10 
<10 
<10 
<10 
<50 
<50 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<20 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

<50 
<10 
<10 
<10 
<10 
<10 
<50 
<50 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<20 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

SURROGATES 
NITROBENZENE-D5 
2-FLUOROBIPHENYL 
TERPHENYL-D14 
PHEN0L-D6 
2-FLUOROPHENOL 
2,4,6-TRIBROMOPHENOL 

69 
84 
88 
67 
68 
64 

61 
74 
92 
71 
71 
67 

57 
67 
81 
71 
72 
77 
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Method 
Client 
Project t 
Project Dane 

ADDITIONAL COMPOUNDS (SEMI-QUANTITAXED) 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
SIMON-EEI INC. 
512-345 
(NONE) 

Page 24 
WATER 
ATI I.D. 106484 

Sample Parameters Units Results 

4 NONE DETECTED 

5 NONE DETECTED 

6 NONE DETECTED 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 
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Test 
Client 
Project # 
Project Name 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
SXMON-EEI INC. 
512-345 
(NONE) 

ATI I.D. 106484 

Sample Client ID Matrix Date Date Date Dil. 

# Sampled Extracted Analyzed Factor 

7 OW-6 WATER 25—JUN-91 28-JUN-91 04-JUL-91 1.00 
8 OW-100 WATER 25-JUN-91 28-JUN-91 04-JUL-91 1.00 

Parameter Units 7 8 

N-NITROSODIMETHYLAMINE UG/L <10 <10 
PHENOL UG/L <10 <10 
ANILINE UG/L <10 <10 
BIS(2-CHLOROETHYL)ETHER UG/L <10 <10 
2-CHLOROPHENOL UG/L <10 <10 
1,3-DICHLOROBENZENE UG/L <10 <10 
1,4-DICHLOROBENZENE UG/L <10 <10 
BENZYL ALCOHOL UG/L <10 <10 
1,2-DICHLOROBENZENE UG/L <10 <10 
2-METHYLPHENOL UG/L <10 <10 
BIS(2-CHLOROISOPROPYL)ETHER UG/L <10 <10 
4-METHYLPHENOL UG/L <10 <10 
N-NITROSO-DI-N-PROPYLAMINE UG/L <10 <10 
^EZACHLOROETHANE UG/L <10 <10 
NITROBENZENE UG/L <10 <10 
ISOPHORONE UG/L <10 <10 
2 —NITROPHENOL UG/L <10 <10 
2,4-DIMETHYLPHENOL UG/L <10 <10 
BENZOIC ACID UG/L <50 <50 
BIS(2-CHLOROETHOXY)METHANE UG/L <10 <10 
2,4-DICHLOROPHENOL UG/L . <10 <10 
1,2,4-TRICHLOROBENZENE UG/L <10 <10 
NAPHTHALENE UG/L <10 <10 
4-CHL0R0ANILINE UG/L <10 <10 
HEZACHLOROBUTADIENE UG/L <10 <10 
4-CHLORO-3-METHYLPHENOL UG/L <10 <10 
2-METHYLNAPHTHALENE UG/L <10 <10 
HEIACHLOROCYCLOPENTADIENE UG/L <10 <10 
2,4,6-TRICHLOROPHENOL UG/L <10 <10 
2,4,5-TRICHLOROPHENOL UG/L <50 <50 
2-CHLORONAPHTHALENE UG/L <10 <10 
2-NITROANILINE UG/L <50 <50 
DIMETHYLPHTHALATE UG/L <10 <10 
ACENAPHTHYLENE UG/L <10 <10 
2,6-DINITROTOLUENE UG/L <10 <10 
3-NITROANILINE UG/L <50 <50 
ACENAPHTHENE UG/L <10 <10 
2,4-DINTTROPHENOL UG/L <50 <50 
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fe GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 
¥ Page 26 

Test : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

Client : SIMON-EEI INC. ATI I.D. : 106484 

Project # : 512-345 
Project Name: (NONE) 

Sample Client ID Matrix Date Date Date Dil. 

it Sampled Extracted Analyzed Factor 

7 OW-6 WATER 25-JUN-91 28-JUN-91 04—JUL-91 1.00 

8 OW-100 WATER 25-JUN-91 28—JUN-91 04-JUL—91 1.00 

Parameter Units 7 8 

4-NITROPHENOL UG/L <50 <50 

DIBENZOFURAN UG/L <10 <10 

2,4-DINITROTOLUENE UG/L <10 <10 

DIETHYLPHTHALATE UG/L <10 <10 

4-CHLOROPHENYL-PHENYLETHER UG/L <10 <10 

FLUORENE UG/L <10 <10 

4-NITROANILINE UG/L <50 <50 

2-METHYL-4, 6-DINITROPHENOL UG/L <50 <50 

N-NITROSODIPHENYLAMXNE UG/L <10 <10 

4-BROMOPHENYL-PHENYLETHER UG/L <10 <10 

HEXACHLOROBENZENE UG/L <10 <10 

PENTACHLOROPHENOL UG/L <50 <50 

PHENANTHRENE UG/L <10 <10 

^ANTHRACENE UG/L <10 <10 

kl -N-BUTYLPHTHALATE UG/L <10 <10 

FLUORANTHENE UG/L <10 <10 

PYRENE UG/L <10 <10 

BUTYLBENZYLPHTHALATE UG/L <10 <10 

3,3'-DICHLOROBENZIDINE UG/L <20 <20 

BENZO(a)ANTHRACENE UG/L <10 <10 

CHRYSENE UG/L <10 <10 

BIS (2-ETHYLHEYYL) PHTHA1ATE UG/L <10 <10 

DI-N-OCTYUPHTHALAXE UG/L <10 <10 
BENZO(b)FLUORANTHENE UG/L <10 <10 

BENZO(k)FLUORANTHENE UG/L <10 <10 

BENZO(a)PYRENE UG/L <10 <10 
INDENO(1,2,3-cd)PYRENE UG/L <10 <10 
DIBENZ(a,h)ANTHRACENE UG/L <10 <10 
BENZO(g,b,i)PERYLENE UG/L <10 <10 

SURROGATES 
NITROBENZENE-D5 % 63 65 
2-FLUOROBIPHENYL % 75 79 
TERPHENYL-D14 % 84 72 
PHENOL-D6 % 64 57 
2-FLUOROPHENOL % 73 54 
2,4,6-TRIBROMOPHENOL % 73 59 



:ies,Inc. 

Method 
Client 
Project t 
Project Name 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 
Page 2" 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) WATER 
SIMON—EEI INC. ATI I-D-: 106484 
512-345 
(NONE) 

Sample Parameters Units Results 

7 NONE DETECTED N/A N/A 

8 NONE DETECTED N/A N/A 
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Test 
Blank I.D . 
Client 
Project r 
Project Name 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY 

REAGENT BLANK 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
13330 
SIMON—EEI INC. 
512-345 
(NONE) 

QUALITY CONTROL 

ATI I.D. : 
Date Extracted: 
Date Analyzed 
Dil. Factor : 

Page 
106484 
28-JUN-91 
04—JUL—91 
1.00 

28 

Parameters 

N-NITROSODIMETHYXiAMINE 
PHENOL 
ANILINE 
BIS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1.3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
BENZYL ALCOHOL 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
IS(2-CHLOROISOPROPYL)ETHER 

£• -METHYLPHENOL 
^TJ-NITROSO-DI -N-PROPYLAMINE 

HEIACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2 , 4-DIMETHYLPHENOL 
BENZOIC ACID 
BIS(2-CHLOROETHOrY)METHANE 
2,4-DICHLOROPHENOL 
1.2.4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2.4.5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2 —NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 

•
IBENZOFURAN 
,4-DINITROTOLUENE 

DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
2—METHYL-4,6-DINITROPHENOL 

Units Results 

. UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <50 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <50 
UG/L <10 
UG/L <50 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <50 
UG/L <10 
UG/L <50 
UG/L <50 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <50 
UG/L <50 



AnolyiicolTechnologies,inc 

CAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT BLANK 

Test 
Blank I.D. 
Client 
Project # 
Project Name 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
13330 
SIMON-EEI INC. 
512-345 
(NONE) 

ATI 1.0. 
Date Extracted 
Date Analyzed 
Dil. Factor 

Page 29 
106484 
28-JUN-91 
04-JUL-91 
1.00 

Parameters Units Results 

N-NITROSODIPHENY1AMINE 
4—BROMOPHENYL-PHENYLETHER 
HEZACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBEN Z YLP HTHAIATE 
3,3'-DICHLOROBENZIDINE 
BENZO(a)ANTHRACENE 
CHRYSENE 
BIS ( 2-ETHYIJTEZYL) PHTHALATE 
DI-N-OCTYLPHTHAIATE 

ZO (b )FLUORANTHENE 
ENZO(k)FLUORANTHENE 

BENZO(a)PYRENE 
INDENO(1,2,3-cd)PYRENE 
DIBENZ(a,h)ANTHRACENE 
BENZO(g,h,i)PERYLENE 

SURROGATES 
NITROBENZENE-D5 
2-FLUOROBIPHENYL 
TERPHENYL-D14 
PHENOL-D6 
2-FLUOROPHENOL 
2,4,6-TRIBROMOPHENOL 

^FCPEN 
^^BEN 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<20 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

84 
94 
115 
59 
62 
54 



/ilu^ AnolyiicolTechnologies,ln; 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT BLANK 
ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

Test 
Blank I.D. 
Client 
Project # 
Project Name 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
13330 
SIMON-EEI INC. 
512-345 
(NONE) 

ATI I.D. 

Parameters Units Results 

Page 30 

106484 

NONE DETECTED N/A N/A 



/i|^ AnalyticoITechnologies,lnc 

Test 
Blank I-D. 
Client 
Project § 
Project Name 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY 

REAGENT BLANK 

EPA 8270 (GC/MS FOR SEMIVOLATXLE ORGANICS) 
13606 
SIMON-EEI INC. 
512-345 
(NONE) 

QUALITY CONTROL 

ATI I.D. 
Date Extracted 
Date Analyzed 
Dil. Factor 

Page 
106484 
09-JUL—91 
22-JUL-91 
1.00 

31 

Parameters 

N-NITROSODIMETHYLAMINE 
PHENOL 
ANILINE 
BIS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1.3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
BENZYL ALCOHOL 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
BIS(2-CHLOROISOPROPYL)ETHER 
4-METHYLPHENOL 
N—NITROSO—DI—N—PROPYLAMINE 
HEXACHLOROETHANE 
NITROBEN ZENE 

•
SOPHORONE 
-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BENZOIC ACID 
BIS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1.2.4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2.4.5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6—DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
UORENE 
NITROANILINE 
METHYL-4,6-DINITROPHENOL 

Units Results 

UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <50 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <50 
UG/L <10 
UG/L <50 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <50 
UG/L <10 
UG/L <50 
UG/L <50 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <50 
UG/L <50 



ANOIYIICOLTECHNOLOGIES,LNC 

Test 
Blank I.D. 
Client 
Project # 
Project Name 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT BLANK 
Page 32 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) ATI I.D. : 106484 
13606 Date Extracted: 09-JTJL-91 
SIMON—EEI INC. Date Analyzed : 22-JUL-91 
512-345 Dil. Factor : 1.00 
(NONE) 

Parameters Units Results 

N-NITROSODIPHENYLAMINE UG/L <10 
4-BROMOPHENYL-PHENYLETHER UG/L <10 
HEXACHLOROBENZENE UG/L <10 
PENTACHLOROPHENOL UG/L <50 
PHENANTHRENE UG/L <10 
ANTHRACENE UG/L <10 
DI-N-BUTYLPHTHALATE UG/L <10 
FLUORANTHENE UG/L <10 
PYRENE UG/L <10 
BUTYLBENZYLPHTHALATE UG/L <10 
,3'-DICHLOROBENZIDINE UG/L <20 
ENZO (a) ANTHRACENE UG/L <10 
CHRYSENE UG/L <10 
BIS(2-ETHYLHEXYL)PHTHALATE UG/L <10 
DI-N-OCTYLPHTHALATE UG/L <10 
BENZO(b)FLUORANTHENE UG/L <10 
BENZO(k)FLUORANTHENE UG/L <10 
BENZO(a)PYRENE UG/L <10 
INDENO(1,2,3-cd)PYRENE UG/L <10 
DIBENZ(a,h)ANTHRACENE UG/L <10 
BENZO(g,h,i)PERYLENE UG/L <10 

SURROGATES 
NITROBENZENE-D5 % 51 
2-FLUOROBIPHENYL % 71 
TERPHENYL-D14 % 92 
PHENOL-D6 % 52 
2-FLUOROPHENOL % 107 
2,4,6-TRIBROMOPHENOL % 83 



iies,inc 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

Test 
Blank 1.1). 
Client 
Project # 
Project Name 

REAGENT BLANK 
ADDITIONAL COMPOUNDS (SEMI-QUANTITAXED) 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
13606 
SIMON-EEI INC. 
512-345 
(NONE) 

ATI I.D. 

Page 33 

106484 

Parameters Units Results 

NONE DETECTED N/A N/A 



AnoiyiicolTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

Test 
MSMSD i 
Client 

MSMSD 

EPA 8270 (GC/MS FOR SEMIVOLAIILE ORGANICS) 
18072 
SIMON-EEI INC. 

Project # 512-345 
Project Name: (NONE) 

ATI I.D. : 
Date Extracted: 
Date Analyzed : 
Sample Matrix : 
REF I.D. : 

Page 34 
106484 
28-JUN-91 
04-JUL-91 
WATER 
106484-08 

Parameters Units Sample 
Result 

Cone 
Spike 

Spiked 
Sample 

% 
Rec 

Dup 
Spike 

Dup RPD 
% Rec 

PHENOL UG/L <10 200 104 52 136 68 27 
2-CHLOROPHENOL UG/L <10 200 110 55 136 68 21 
1,4-DICHLOROBENZENE UG/L <10 100 86 86 66 66 26 
N-NITROSO-DI—N-PROPYLAMINE UG/L <10 100 68 68 50 50 31 
1,2,4-TRICHLOROBENZENE UG/L <10 100 94 94 72 72 27 
4-CHLORO-3-METHYLPHENOL UG/L <10 200 58 29 110 55 62*F 

ACENAPHTHENE UG/L <10 100 90 90 66 66 31 
4-NITROPHENOL UG/L <50 400 334 84 406 102 19 
2,4-DINITROTOLUENE UG/L <10 100 54 54 66 66 20 
PENTACHLOROPHENOL UG/L <50 400 320 80 382 96 18 

PYRENE UG/L <10 100 90 90 62 62 37»F 

W* 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
D (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result)*100/Average Result 

RESULT OUTSIDE OF ATI 1S QUALITY CONTROL LIMITS 



AnolyticolTechnologies,lnc 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

MSMSD 

Test 
MSMSD # 
Client 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
18317 
SIMON—EEI INC. 

Project # 512-345 
Project Name: (NONE) 

ATI I.D. : 
Date Extracted: 
Date Analyzed : 
Sample Matrix 
REF I.D. : 

Page 35 
106484 
02—JUL-91 
15-JUL-91 
WATER 
REAGENT WATER 

Parameters Units Sample Cone Spiked % Dup Dup RPD 
Result Spike Sample Rec Spike % Rec 

PHENOL UG/L <10 200 130 65 140 70 7 

2-CHLOROPHENOL UG/L <10 200 120 60 130 65 8 

1,4-DICHLOROBENZENE UG/L <10 100 70 70 79 79 12 

N—NITROSO-DI-N-PROPYLAMINE UG/L <10 100 58 58 66 66 13 

1,2,4-TRICHLOROBENZENE UG/L <10 100 70 70 76 76 8 

4-CHLORO-3-METHYLPHENOL UG/L <10 200 146 73 162 81 10 

ACENAPHTHENE UG/L <10 100 70 70 80 80 13 

4-NITROPHENOL UG/L <50 400 373 93 449 112 18 

2,4—DINITROTOLUENE UG/L <10 100 66 66 82 82 22 

PENTACHLOROPHENOL UG/L <50 400 440 110 539 135 20 

PYRENE UG/L <10 100 74 74 86 86 15 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
'D (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result)*100/Average Result 



AAnoiyticolTechnologies,lnc 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

BLANK SPIKE 

Test. 
Blank Spike # 
Client 
Project # 
Project Name 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
14849 
SIMON—EEI INC. 
512-345 
(NONE) 

ATI I.D. : 
Date Extracted: 
Date Analyzed 
Sample Matrix : 

Page 
106484 
28-JUN-91 
04—JUL-91 
WATER 

36 

Parameters Units Blank Spiked Spike % 
Result Sample Cone . Rec 

PHENOL UG/L <10 150 200 75 
2-CHLOROPHENOL UG/L <10 140 200 70 
1,4-DICHLOROBENZENE UG/L <10 76 100 76 
N—NITROSO—DI-N-PROPYLAMINE UG/L <10 60 100 60 
1,2,4-TRICHLOROBENZENE UG/L <10 88 100 88 
4-CHLORO-3-METHYLPHENOL UG/L <10 160 200 80 
ACENAPHTHENE UG/L <10 88 100 88 
4-NITROPHENOL UG/L <50 360 400 90 
2,4-DINITROTOLUENE UG/L <10 74 100 74 
PENTACHLOROPHENOL UG/L <50 352 400 88 

^^PYRENE UG/L <10 100 100 100 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative % Difference) = (Spiked Sample - Blank Result)*100/Average Result 



AnaiyticalIechnologies,lnc 

Test 
Blank Spike # 
Client 
Project f 
Project Name 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

BLANK SPIKE 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
15270 
SIMON-EEI INC. 
512-345 
(NONE) 

ATI I.D. : 
Date Extracted: 
Date Analyzed 
Sample Matrix 

Page 
106484 
09-JUL-91 
22—JUL-91 
WATER 

37 

Parameters Units Blank Spiked Spike % 

Result Sample Cone . Rec 

PHENOL UG/L <10 144 200 72 

2-CHLOROPHENOL UG/L <10 140 200 70 

1,4-DICHLOROBENZENE UG/L <10 76 100 76 

N—NITROSO—DI-N-PROPYLAMINE UG/L <10 68 100 68 

1,2,4-TRICHLOROBENZENE UG/L <10 95 100 95 
4-CHLORO-3-METHYLPHENOL UG/L <10 184 200 92 

ACENAPHTHENE UG/L <10 90 100 90 

4-NITROPHENOL UG/L <50 400 400 100 

2,4-DINITROTOLUENE UG/L <10 76 100 76 

PENTACHLOROPHENOL UG/L <50 391 400 98 

PYRENE UG/L <10 103 100 103 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative % Difference) = (Spiked Sample - Blank Result)*100/Average Result 
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APPENDIX B 

MONITORING WELL HYDROGRAPHS 
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APPENDIX C 

GRAPHS OF SELECTED ORGANIC COMPOUNDS 
OVER TIME 
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JANUARY, 1992 
GROUNDWATER SAMPLING AND ANALYSIS REPORT 

AMOCO CHEMICAL COMPANY 
TORRANCE, CALIFORNIA 

1-0 INTRODUCTION 

Amoco Chemical Company operates a facility at 1225 West 196th Street, Torrance, 
California for the conversion of styrene monomer to styrene polymer (Figure 1). The purpose 
of the groundwater sampling was to evaluate the concentration of volatile and semi-volatile 
organic compounds in water samples collected from six on site monitoring wells. This report 
contains the results of the January 16, 1992 sampling event performed by Simon Hydro-Search 
(Simon). 

2.® WORK COMPLETED 

Groundwater samples from six onsite monitoring wells were collected and chemically 
analyzed by EPA Methods 624 and 625 for volatile and semi-volatile compounds, respectively. 

The groundwater sampling methods used are discussed in Appendix B. 

3.® SITE HYDRQGEOLOGY 

Groundwater occurs under water table conditions at depths of 63 to 66 feet below ground 
surface (Table 2). Groundwater flow direction is towards the south with a gradient of 
approximately 0.0016 ft./ft. as shown on the water table elevation contour map (Figure 2). 

4.0 GROUNDWATER LABORATORY ANALYTICAL RESULTS 

Six groundwater samples plus a field blank (OW-00) and a duplicate of well OW-2 (OW-
100) were analyzed by a State certified laboratory using EPA Methods 624 and 625 for volatile 
and semi-volatile compounds, respectively. Laboratory reports and chain-of-custody forms are 
included in Appendix A. 

The groundwater from each of the six wells had detectable concentrations of volatile 
(halogenated and aromatic) organic compounds (Table 1). 1,2-dichlorobenzene was the only 
semi-volatile compound reported. It had a concentration of 5 ug/1 in monitoring well OW-6. 

h:\oimon\word\omoco\031 Irpt 



Eleven halogenated compounds were detected in the groundwater samples. Five of these 
compounds (1,1-DCA, 1,1-DCE, cis-l,2-DCE, TCE, and PCE)1, had concentrations that were 
greater then their respective CADHS MCLs2. 

Three of the eleven detected halogenated compounds (trans-1,2-DCE, 1,1,2 TCA, and 
trichlorofluoromethane) were detected at concentrations less than their respective CADHS 
MCLs. 

The three remaining detected halogenated compounds are 1,2-dichlorobenzene, 
chloroform, and methylene chloride. The detected 1,2-dichlorobenzene concentration was less 
then the CADHS AL (there is no MCL set for this compound). There is no established CADHS 
MCL or AL for chloroform. The detected methylene chloride concentration was greater than 
the CADHS AL (there is no MCL set for this compound). 

Four aromatic compounds, (benzene, ethylbenzene, toluene, and xylenes) were detected 
in the groundwater samples. The benzene concentration was greater than its MCL but the 
remaining three were detected at concentrations less than their applicable MCL or AL. 

Groundwater concentration maps of cis-1,2-DCE, TCE, PCE, methylene chloride, and 
benzene are enclosed as figures 3 through 7. 

14-DCA: 14-dlchiorocthane; 1,1-DCE: 1,1-dkhiororthene; ds-l,2-DCE: ds-l,2-dlchlorocthcnc; trana-l,2-DCE: lrans-14-dlchloroelhene; PCEiletrachioroethcnc: 1,1 J-
TCA: 1,1,2-irldilarocthanc, TCE: trlchlorocthcne 

Maximum Coalamlnanl Levels (MCLs) and Action Levels (ALs) for drinking water In California aro established by Ihe California Department of Health Services 
(CADHS). 'MCLs aro enforceable primary drinking water standards, adopted Into regulation under Ihe Safe Drinking Water Act, which must be met by all public 
drinking water systems to which they apply. They aro risk-management numbers based on comprehensive risk assessments, exposure levels, analytical detection limits, 
feasibility of removal and removal costs. In asses where no MCL has been established, ALs serve as non-enforceable hasllh-based guidance numbers, which are only 
affected by analytical detection limits. They aro provided by Ihe Department as Interim guidance for 'sure" levels of contaminants In drinking staler". Alexia M. Mllca, 
P.E., Standards and Technology Unit, Office of Drinking Water, California Department of Health Services, October 24, 1»90. 
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* 
GROUNDWATER LABORATORY ANALYTICAL RESULTS 

Report; JANUARY. 1992 BIANNUAL GROUNDWATER MONITORING REPORT 
Client AMOCO 
Facility; AMOCO Chemical Company 
Location; 1225 West 196th Street/Normandie 
City: Torrance, California 

TABLE 1 

SIMON Hydro-Search 
Project 512-345 
Contract NA 
Date: 11 -Mar-92 

SAMPLE DESCRIPTION LABORATORY RESULTS ND ° Not Detected above limit shown, NA = Not Anaylzed 

. Sample 
Date 

: Woli/Sa m pie:xv 
Namo 

Senzeno 

EPA 824 
(U0/t) 

Chloroform 

EPA 824 
("9/1) 

1.2— 
iOkhlorex 
benzene 
EPA 625 

("9/9 

• 1.1- •• 
Olchloro 
othano 

EPA 624 
(ug/T) 

1.1-
Dkhloro 
othone-

EPA624 
(ug/1) 

eb—1,2— 
Olchloro 
ethene 

EPA 624 
(ug/l> 

trano-rl^. 
btehkKO 
othene 

EPA 624 
(ug/0 

Ethyl 
benzono 

: EPA 624 : 
("9/1) 

.Mothyteno 
Chloride 

EPA 824 
("9/0 

Tetrachlofo 
othono 

EPA 624 
(ug/1),: 

Toluono 

EPA 624 
: (ug/1) 

lt1,2-Trf 
chtoro 
othane 

EPA 624 

Trichloro 
othono 

EPA 624 
(Ufl/T) 

Trichloro 
fluoro 

methane 
EPA 624 

(ug/1) 

Xylonco 
TotnJ 

EPA 624 
(ug/l> 

AR Other 
Seriil—Volatile 
(Compounds 

EPA 623 
(ug/1) 

CADH9 MCL as of 18 OCT 90 1 unregulated unregulated S 6 6 10 680 unregulated 3 unregulated 32 9 150 1,750 
CAOHSA .as of 18 OCT 90 not listed 130 40 100 
01/18/92 OW-OO field blank NOO NOO ND<5 NDO NDO NDO NDO NOO NDO ND<3 NDO NOO ND<3 ND<10 NDO 
01/18/92 OW-01 3 37 N0<5 NOO 8 60 NOO S 1,000,000 190 - 4 6 2,200 ND<10 14 none detected 
01/16/92 OW-02 NDO 11 NDO NDO NDO 23 7 NDO 930 480 NDO NDO 2.700 17 NO <3 none detected 
01/16/92 OW-02 Duplicate NOO 13 NDO NDO . NDO 24 8 N0<3 23 390 NOO NDO 2,700 18 NDO 
01/18/92 OW-03 NDO 6 NDO NOO 8 39 NDO NOO 7 430 NDO NDO 3200 ND< 10 NOO none detected 
01/18/92 OW-04 7 19 NDO NDO 33 190 NDO NOO 3 1,300 NDO NOO 9,500 ND<10 NDO 
01/18/92 OW-05 22 34 NDO 10 130 360 NDO NDO 6 3,500 NOO NDO 14,000 14 NDO none detected 
01/16/92 ow-oa 28 69 3 11 130 300 NOO NOO NDO 8,400 NDO NDO 21,W0 ND<10 NDO 
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TABLE 2 

MEASURED GROUNDWATER ELEVATIONS 

Well Casing Casing Elevation 
(Assumed) 

Groundwater 
Elevation 

January 16, 1992 

Groundwater 
Elevation 

June 25, 1992 

Change in 
Elevation 

OW-1 100.86 34.86 35.41 -0.55 
OW-2 99.63 34.93 35.23 -0.30 
OW-3 98.56 34.84 35.24 -0.40 
OW-4 99.19 34.73 35.13 -0.40 
OW-5 97.99 34.65 35.06 -0.41 
OW-6 99.67 34.69 35.07 -0.38 
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SITE LOCATION MAP 

AMOCO CHEMICAL FACILITY 
TORRANCE, CALIFORNIA 

N HYDRO-SEARCH 
5882 BOLSA AVENUE 
HUNTINGTON BEACH. CALIFORNIA 92649 

PROJECT NO: 512-345 

DATE: JANUARY, 1992 

FIGURE NO: 

- 1 



* 

196 th STREET 

EXPLANATION 

OW-3 MONITORING WELL NUMBER 
$ 34.83 GROUNDWATER ELEVATION (feet) 

GROUNDWATER ELEVATION CONTOUR 
•34,/ (dashed where inferred) 

4 APPROXIMATE DIRECTION OF 
GROUNDWATER FLOW 

NOTE: 

1. Data collected Jan. 16, 1992. 

2. Contour intreval = 0.10 feet. 
60 

SCALE IN FEET 
1" = 60' 

120 

GROUNDWATER ELEVATION CONTOUR MAP 
AMOCO CHEMICAL COMPANY 

TORRANCE, CALIFORNIA 

N 5882 BOLSA AVENUE 
HUNTINGTON BEACH, CALIFORNIA 92649 

PROJECT NO: 
512-345 

JANUARY, 1992 

DWG NO: 
345001 

REV. 
2/21/92 

FIGURE: 

2 
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MAINTENANCE 
BUILDING 

196 th STREET 

EXPLANATION 

OW-T MONITORING WELL NUMBER 
© 59 CIS—T ,2 DICHLOROETHENE CONCENTRATION 

("9/LJ 

•500 CIS~ '.2 OICHLOROETHENE CONTOUR 

(Dashed where inferred) NOTE: 1. Data collected Jan. 16, 1992 

2. Contour Interval = 100(ug/l) 

CIS - 1,2 DICHLOROETHENE 
CONCENTRATION MAP 

AMOCO CHEMICAL COMPANY 
TORRANCE, CALIFORNIA 

5 

N 

60 

SCALE IN FEET 

1" = 60' 

120 

5B82 BOLSA AVENUE 
HUNTINGTON BEACH. CALIFORNIA 92649 

PROJECT NO: 
512-345 

DATE: 
JANUARY, 1992 

DWG NO: 
345001 

REV. 
2/21/92 

FIGURE: 

3 
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3Tow-i 
2200 

5000 o ooo o ooo 
MAINTENANCE 

BUILDING 

196 th STREET 

EXPLANATION 

OW-3 MONITORING WELL NUMBER 

1900 TRICHLOROETHENE CONCENTRATION 
(ug/L) 

5000 TRICHLOROETHENE CONTOUR 
(Oashed where inferred) 

1.Dalo collected Jan. 16, 1992. 

2. Contour Interval = 5000 ug/L. 

60 120 

SCALE IN FEET 
1" = 60' 

TRICHLOROETHENE CONCENTRATION MAP 
AMOCO CHEMICAL COMPANY 

TORRANCE, CALIFORNIA 

N. 
5882 BOLSA AVENUE 
HUNTINGTON BEACH, CALIFORNIA 92649 

PROJECT NO: 
512-34 5 

DATE: 
JANUARY, 1992 

345001 

2/21/92 

FICURE: 

4 
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®,0W-1 
190 

300O 

o ooo o ooo 
MAINTENANCE 

BUILDING 

OW-3 

196 th STREET 

EXPLANATION 

OW-3 MONITORING WELL NUMBER 

430 

3000 

TETRACHLOROETHYLENE CONCENTRATION 
(U9/C) 

TETRACHLOROETHYLENE CONTOUR 
(Doshed where inferred) 

1. Data collected Jon. 16, 1992. 

2. Contour interval = 3000 ug/L. 

60 120 

SCALE IN FEET 
1" = 60' 

TETRACHLOROETHENE CONCENTRATION MAP 
AMOCO CHEMICAL COMPANY 

TORRANCE, CALIFORNIA 

5 5882 BOLSA AVENUE 
HUNTINGTON BEACH. CALIFORNIA 92649 

PROJECT NO: 
512-345 

DATE: 

'JANUARY, 1992 

345001 

2/21/92 

FIGURE: 

5 



TO° 
o°° 

/o oog 
o opo 

196 (h STREET 

EXPLANATION 

OW-3 MONITORING WELL NUMBER 

© 7 METHYLENE CHLORIDE 
CONCENTRATION (ug/l) 

*0 METHYLENE CHLORIDE CONTOUR 
(Dashed where inferred) 

NOTE: 1. Data collected Jan 16, 1992. 

2. <5 = not detected above limit shown. 

60 

SCALE IN FEET 
1" = 60' 

120 

METHYLENE CHLORIDE CONCENTRATION MAP 
AMOCO CHEMICAL COMPANY 

TORRANCE, CALIFORNIA 

Ml 
PROJECT NO: 

Bimori HYDRO-SEARCH 
5882 BOLSA AVENUE 
HUNTINGTON BEACH, CALIFORNIA 92649 

512-345 
DATE: 

JANUARY, 1992 

DWG NO: 
345001 

2/21/92 

FIGURE: 
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MAINTENANCE 
BUILDING 

196 Ih STREET 

EXPLANATION 

OW-3 MONITORING WELL NUMBER 

©• BENZENE CONCENTRATION (ug/l) 

5 . „ BENZENE CONTOUR 
(Doshed where inferred) 

NOTE: I.Doto collected Jan. 16, 1992. 

2. Contour interval = 5 ug/l. 

3. < 3 = not detected above limit shown. R 
60 

SCALE IN FEET 
1" = 60' 

120 

BENZENE CONCENTRATION MAP 
AMOCO CHEMICAL COMPANY 

TORRANCE, CALIFORNIA 

N 5882 BOLSA AVENUE 
HUNTINGTON BEACH. CALIFORNIA 92649 

PROJECT NO: 
512-345 

JANUARY, 1992 

DWG NO: 
345001 

REV. 
2 / 2 1 / 9 2  

FICURE: 
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APPENDIX A 

LABORATORY REPORTS AND CHAIN-OF-CUSTQDY FORMS 



THR EARTH TECHNOLOGY CORP. 
ANALYTICAL. LABORATORIES 
5702 BOLSA AVENUE 
HUNTINGTON BEACH, CA 92649 

Attn: Harvey Pierre 
Phone: (714) 892-2565 

Simon Environmental Eng. 
5882 Bolsa Ave. 
Huntington Beach, Ca. 92649 

Attn: Leo Chaidez 
Invoice Number: 

Order #: 92-01-040 
Date: 01/21/92 08:32 
Work ID: TORRANCE/512-345 
Date Received: 01/16/92 
Date Completed: 01/21/92 

SAMPLE IDENTIFICATION 

Sample Sample 
Number Description 
01 OW-01-01 
03 CW—02-03 
05 OW-100-05 
07 OW-03-07 
09 0W-04—09 
11 0W-05-11 
13 OW-06—13 
15 0W-00—15 

Sample Sample 
Number Description 
02 OW-01-02 
04 CW-02-04 
06 OW-100-06 
08 OW—03-08 
10 CW—04-10 
12 CW-05-12 
14 OW-06-14 
16 CW-00-16 

MULTIPLY THE DETECTION LIMIT BY THE DILUTION FACTOR. 
ND = Indicates analyte not detected. 
B = Indicates the analyte was observed in associated 

blank as well as the sample. 

Laboratory Manager 



Jaqa 1 
Raoaived: 01/16/92 

E3M. REPORT 
Results by sgmpin 

Kork Order 0 92-01-040 

SAMPLE ID CS3-01-01 FRACTION 01A TEST CODE 624 NAME Volatile* In pafar 
Date & Time Collected 01/16/92 Category 

PARAMETER 

Dichlorodifluoramethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Ethanol 
1,1-Dichloroethene 
Acrolein 
Acetone 
Iodomethane 
Carbon Disulfide 
Methylene chloride 
Trans-1,2-Dichloroethene 
Acrylonitrile 
1.1-Dichloroethane 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.2-Dichloroethane 
Vinyl Acetate 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
Dibromomethane 
2-Chloroethy1 vinyl ether 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl methacrylate 
1.1.2-Trichloroethane 
D ibromochloromethane 
Bromoform 
4-Methyl-2-Pentanone 
Toluene 
2-Hexanone 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
Xylene(total) 
Styrene 
cis-1,4-Dichloro-2-Butene 
1.2.3-Trichloropropane 
trans-1,4-Dichloro-2-Butene 

RESULT LIMIT 

ND 20 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 20 
8.0 3.0 
ND 10 
ND 20 
ND 10 
ND 5.0 

1000000 5.0 
ND 3.0 
ND 10 
ND 3.0 
ND 20 
60 3.0 
37 3.0 
ND 3.0 
ND 20 
ND 3.0 
ND 3.0 
3.0 3.0 
2200 3.0 
ND 5.0 
ND 3.0 
ND 10 
ND 10 
ND 3.0 
ND 5.0 
ND 10 
6.0 5.0 
ND 3.0 
ND 5.0 
ND 20 
4.0 3.0 
ND 20 
ND 3.0 
190 3.0 
ND 3.0 
5.0 3.0 
14 3.0 
ND 3.0 
ND 10 
ND 10 
ND 10 

D F DATE ANAL 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

10000 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
100 

1.0 
1.0 

92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 

Notes and Definitions for this Report: 



ET3VL HKKIRT 
ESFLULTE BY SMNPLIPT 

Kork. Order 0 92-01-040 
Continued From Above 

FRACTION 01A TEST CODE 624 NAME Volatiles in water 
Date & Time Collected 01/16/92 Category 

ANALYST CL 
FILE ID * 
UNITS uq/L 
BATCH_ID VQAl-92-010 
COMMENTS » = >1V947; >1V956; >1V965 



; 

^TBOAFCI .•wads 01/16/92 

MPLE ID C&3—Ol—Q2 

ECFTI. KKPOAA?' 
BEOILTS BY SMNPLE 

FRACTION 02A TEST CODE 625 
Date & Time Collected 01/16/92 

Sbdc Order 0 92-01-040 

NAME S w n i — i < » f l  I n  w a t e r  
Category 

PARAMETER RESULT LIMIT D F DATE ANAL 

N-Nitrosodimethylamine 
2-Picoline 
Methyl_methanesulfonate 
Ethyl methanesulfonate 
Phenol 
Aniline 
bis(2-chloroethyl) ether 
2-Chlorophenol 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2chloroisopropyl)ether 
Acetophenone 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
N itrobenzene 
N-Nitrosopiperidine 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic acid 
bis(2-Chloroethoxy)methane 
a,a-Dimethylphenethylamine 
2,4-Dichlorophenol 
1.2.4-Trichlorobenzene 
Naphthalene 
2,6-Dichlorophenol 
4-Chloroaniline 
Hexachlorobutadiene 
N-Nitroso-di-n-butylamine 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
1,2,4,5-Tetrachlorobenzene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2.4.5-Trichlorophenol 
2-Chloronaphthalene 
1-Chloronaphthalene 
2-Nitroaniline 
Dimethyl phthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

ND 10 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 20 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 5.0 1.0 01 18/92 



• ̂GA 
TTEOA 

ĜA 4 
iveds 01/16/92 

UPLE ID Q3-01—02 

em, kkkect 

RESULTS BY SAMPLE 

Konrti Qprffnr 0 92-01-040 
Continued From Above 

TEST CODE 625 FRACTION 02A 
Date & Time Collected 01/16/92 

NAME S**"" —Vol "H in taster 
Category 

Pentachlorobenzene 
2,4-Dinitrotoluene 
1-Naphthylamine 
2-Naphthylamine 
2,3,4,6-Tetrachlorophenol 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
Diphenylamine 
N-Nitrosodiphenylaraine 
Azobenzene 
4-Bromophenyl-phenylether 
Phenacetin 
Hexachlorobenzene 
4-Aminobiphenyl 
Pentachlorophenol 
Pronamide 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Benzidine 
Pyrene 
p-Dimethylaminoazobenzene 
Butylbenzylphthalate 
3,3'-Dichlorobenz idine 
Benzo(a)anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octyl phthalate 
7,12-Dimethylbenz(a)anthrace 
Benzo(b)£luoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
3-Methylcholanthrene 
Dibenz(a,j)acridine 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 

ND 50 1.0 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 10 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 30 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 20 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0. 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 l.-o 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 

Notes and Definitions for this Report: 

01/17/92 EXTRACTED _ 
ANALYST _TT 
FILE ID 
UNITS 
BATCHJID 
COMMENTS 

>AE755 
uq/L 

625-76 



aga 5 EfflL waKJatf Karfc Order Q 92-01-040 
Rsoal̂ sd: 01/16/92 Results by Sffmplw 

AMPLE ID Q3-02-03 FRACTION 03A TEST CODE 624 NAME VolafcjJ.es in eater 
Date & Time Collected 01/16/92 Category 

PARAMETER RESULT LIMIT D F DATE ANAL 

Dichlorodifluoromethane ND 20 1.0 01 17/92 
Chlorcmethane ND 10 1.0 01 17/92 
Vinyl Chloride 
Bromomethane 

ND 10 1.0 01 17/92 Vinyl Chloride 
Bromomethane ND 10 1.0 01 17/92 
Chloroethane ND 10 1.0 01 17/92 
Trichlorofluoromethane 17 10 1.0 01 17/92 
Ethanol ND 20 1.0 01 17/92 
1,1-Dichloroethene ND 3.0 1.0 01 17/92 
Acrolein ND 10 1.0 01 17/92 
Acetone ND 20 1.0 01 17/92 
Iodamethane ND 10 1.0 01 17/92 
Carbon Disulfide ND 5.0 1.0 01 17/92 
Methylene chloride 930 5.0 100 01 17/92 
Trains-1,2-Dichloroethene 7.0 3.0 1.0 01 17/92 
Acrylonitrile ND 10 1.0 01 17/92 
1,1-Dichloroethane ND 3.0 1.0 01 17/92 
2-Butanone ND 20 1.0 01 17/92 
cis-1,2-Dichloroethene 23 3.0 1.0 01 17/92 
Chloroform 11 3.0 1.0 01 17/92 
1,2-Dichloroethane ND 3.0 1.0 01 17/92 
Vinyl Acetate ND 20 1.0 01 17/92 
1,1,1-Trichloroethane ND 3.0 1.0 01 17/92 
Carbon Tetrachloride ND 3.0 1.0 01 17/92 
Benzene ND 3.0 1.0 01 17/92 
Trichloroethene 2700 3.0 100 01 17/92 
1,2-Dichloropropane ND 5.0 1.0 01 17/92 
Bromodichloromethane ND 3.0 1.0 01 17/92 
D ibromomethane ND 10 1.0 01 17/92 
2-Chloroethy1 vinyl ether ND 10 1.0 01 17/92 
cis-1,3-Dichloropropene ND 3.0 1.0 01 17/92 
trans-1,3-Dichloropropene ND 5.0 1.0 01 17/92 
Ethyl roethacrylate ND 10 1.0 01 17/92 
1,1,2-Trichloroethane ND 5.0 I:O 01 17/92 
D ibramochlorotrte thane ND 3.0 1.0 01 17/92 
Bromoform ND 5.0 1.0 01 17/92 
4-Methyl-2-Pentanone ND 20 1.0 01 17/92 
Toluene ND 3.0 1.0 01 17/92 
2-Hexanone ND 20 1.0 01 17/92 
1,1,2,2-Tetrachloroethane ND 3.0 1.0 01 17/92 
Tetrachloroethene 460 3.0 100 01 17/92 
Chlorobenzene ND 3.0 1.0 01 17/92 
Ethylbenzene ND 3.0 1.0 01 17/92 
Xylene(total) ND 3.0 1.0 01 17/92 
Styrene ND 3.0 1.0 01 17/92 
cis-1,4-Dichloro-2-Butene ND 10 1.0 01 17/92 
1,2,3-Trichloropropane ND 10 1.0 01 17/92 
trans-1,4-DLchloro-2-Butene ND 10 1.0 01 17/92 

Notes and Definitions for this Report: 



ETHL REPORT 
Results by Sample 

Kork Qrdsr 92-01-040 
Continued From Above 

FRACTION 03A TEST CODE 624 NAME Volatile* w*-«»r 
Date & Time Collected 01/16/92 Category 

ANALYST CL 
FILE ID >1V948; >1V957 
UNITS uq/L 
BATCH_ID VQAl-92-010 
COMMENTS 



age 7 
Resolved: 01/16/92 

AMPLE ID C3-02-04 

KTOT. WMWIF 

RESULTS BY SAMPLE 

TEST CODE 625 FRACTION 04A 
Date & Time Collected 01/16/92 

Korfe Otnisr 0 92-Ol-JMO 

NAME Snni-Vb1aHlPi| in eater 
Category 

PARAMETER RESULT LIMIT D F DATE ANAL 

N-Nitrosodimethylamine ND 10 1.0 01/18/92 
2-Picoline ND 50 1.0 01/18/92 
Methyl methanesulfonate ND 50 1.0 01/18/92 
Ethyl methanesulfonate ND 50 1.0 01/18/92 
Phenol ND 10 1.0 01/18/92 
Aniline ND 10 1.0 01/18/92 
bis(2-chloroethyl) ether ND 5.0 1.0 01/18/92 
2-Chlorophenol ND 10 1.0 01/18/92 
1,3-Dichlorobenzene ND 5.0 1.0 01/18/92 
1,4-Dichlorobenzene ND 5.0 1.0 01/18/92 
Benzyl alcohol ND 10 1.0 01/18/92 
1,2-Dichlorobenzene ND 5.0 1.0 01/18/92 
2-Methylphenol ND 10 1.0 01/18/92 
bis(2chloroisopropyl)ether ND 5.0 1.0 01/18/92 
Acetophenone ND 50 1.0 01/18/92 
4-Methylphenol ND 10 1.0 01/18/92 
N-Nitroso-di-n-propylamine ND 5.0 1.0 01/18/92 
Hexachloroethane ND 5.0 1.0 01/18/92 
N itrobenzene ND 5.0 1.0 01/18/92 
N-Nitrosopiperidine ND 50 1.0 01/18/92 
Isophorone ND 5.0 1.0 01/18/92 
2-Nitrophenol ND 10 1.0 01/18/92 
2,4-Dimethylphenol ND 10 1.0 01/18/92 
Benzoic acid ND 50 1.0 01/18/92 
bis(2-Chloroethoxy)methane ND 10 1.0 01/18/92 
a,a-Dimethylphenethylamine ND 50 1.0 01/18/92 
2,4-Dichlorophenol ND 10 1.0 01/18/92 
1,2,4-Trichlorobenzene ND 5.0 1.0 01/18/92 
Naphthalene ND 5.0 1.0 01/18/92 
2,6-Dichlorophenol ND 50 1.0 01/18/92 
4-Chloroaniline ND 20 1.0 01/18/92 
Hexachlorobutadiene ND 5.0 1.0 01/18/92 
N-Nitroso-di-n-butylamine ND 50 1.-0 01/18/92 
4—Chloro-3-methylphenol ND 10 1.0 01/18/92 
2-Methylnaphthalene ND 5.0 1.0 01/18/92 
1,2,4,5-Tetrachlorobenzene ND 50 1.0 01/18/92 
Hexachlorocyclopentadiene ND 5.0 1.0 01/18/92 
2,4,6-Trichlorophenol ND 10 1.0 01/18/92 
2,4,5-Trichlorophenol ND 10 1.0 01/18/92 
2-Chloronaphthalene ND 5.0 1.0 01/18/92 
1-Chloronaphthalene ND 50 1.0 01/18/92 
2-Nitroaniline ND 50 1.0 01/18/92 
Dimethyl phthalate ND 5.0 1.0 01/18/92 
Ace naphthy1ene ND 5.0 1.0 01/18/92 
2,6-Dinitrotoluene ND 5.0 1.0 01/18/92 
3-Nitroaniline ND 50 1.0 01/18/92 
Acenaphthene ND 5.0 1.0 01/18/92 
2,4-D initrophenol ND 50 1.0 01/18/92 
4-Nitrophenol ND 50 1.0 01/18/92 
Dibenzofuran ND 5.0 1.0 01/18/92 



aga 8 
Rsoeived: 01/16/92 

AMPLE ID C63-02-04 

UTOT. KKKHTF 
RESULTS BY SAMPLE 

TEST CODE 625 FRACTION 04A 
Date & Time Collected 01/16/92 

Rbric Order 0 92-01-Q4Q 
Continued From Above 

NAME in wg*~e>-
Category 

Pentachlorobenzene ND 50 1.0 01/18/92 
2,4-Dinitrotoluene ND 5.0 1.0 01/18/92 
1-Naphthylamine ND 50 1.0 01/18/92 
2-Naphthylamine ND 50 1.0 01/18/92 
2,3,4,6-Tetrachlorophenol ND 50 1.0 01/18/92 
Diethylphthalate ND 5.0 1.0 01/18/92 
4-Chlorophenyl-phenylether ND 5.0 1.0 01/18/92 
Fluorene ND 5.0 1.0 01/18/92 
4-Nitroaniline ND 50 1.0 01/18/92 
4,6-Dinitro-2-roethylphenol ND 50 1.0 01/18/92 
Diphenylamine ND 50 1.0 01/18/92 
N-Nitrosodiphenylamine ND 10 1.0 01/18/92 
Azobenzene ND 5.0 1.0 01/18/92 
4-Broimphenyl-phenylether ND 5.0 1.0 01/18/92 
Phenacetin ND 50 1.0 01/18/92 
Hexachlorobenzene ND 5.0 1.0 01/18/92 
4-Aminobiphenyl ND 50 1.0 01/18/92 
Pentachlorophenol ND 30 1.0 01/18/92 
Pronamide ND 50 1.0 01/18/92 
Phenanthrene ND 5.0 1.0 01/18/92 
Anthracene ND 5.0 1.0 01/18/92 
Di-n-butylphthalate ND 5.0 1.0 01/18/92 
Fluoranthene ND 5.0 1.0 01/18/92 
Benzidine ND 50 1.0 01/18/92 
Pyrene ND 5.0 1.0 01/18/92 
p-Dimethylaminoazobenzene ND 50 1.0 01/18/92 
Butylbenzylphthalate ND 5.0 1.0 01/18/92 
3,3'-Dichlorobenzidine ND 20 1.0 01/18/92 
Benzo(a)anthracene ND 5.0 1.0 01/18/92 
Chrysene ND 5.0 1.0 01/18/92 
bis(2-Ethylhexyl)phthalate ND 5.0 1.0 01/18/92 
Di-n-octyl phthalate ND 5.0 1.0 01/18/92 
7,12-Dimethylbenz(a)anthrace ND 50 1.0 01/18/92 
Benzo(b)fluoranthene ND 5.0 1.0 01/18/92 
Benzo(k)fluoranthene ND 5.0 1.0 01/18/92 
Benzo(a)pyrene ND 5.0 1.0 01/18/92 
3-Methylcholanthrene ND 50 l.U 01/18/92 
Dibenz(a,j)acridine ND 50 1.0 01/18/92 
Indeno(1,2,3-cd)pyrene ND 5.0 1.0 01/18/92 
Dibenzo(a,h)anthracene ND 5.0 1.0 01/18/92 
Benzo(g,h,i)perylene ND 5.0 1.0 01/18/92 

Notes and Definitions for this Report: 

01/17/92 EXTRACTED _ 
ANALYST TT 
FILE ID 
UNITS 
BATCH_ID 
COMMENTS 

>AE749 
UQ/L 

625-76 



aga 9 ETRL REPORT KOrk Order 0 92-01-040 
Rsnnived: 01/16/92 Results by samp 

AMPLE ID C3-10Q-05 FRACTION 05A TEST CODE 624 NAME Vnlrtilwi <n 
Date & Time Collected 01/16/92 Category 

PARAMETER RESULT LIMIT D F DATE ANAL 

Dichlorodifluoromethane ND 20 1.0 92 
Chloramethane ND 10 1.0 92 
Vinyl Chloride ND 10 1.0 92 
Bromomethane ND 10 1.0 92 
Chloroethane ND 10 1.0 92 
Trichlorofluoromethane 18 10 1.0 92 
Ethanol ND 20 1.0 92 
1,1-Dichloroethene ND 3.0 1.0 92 
Acrolein ND 10 1.0 92 
Acetone ND 20 1.0 92 
Iodomethane ND 10 1.0 92 
Carbon Disulfide ND 5.0 1.0 92 
Methylene chloride 25 5.0 1.0 92 
Trans-1,2-Dichloroethene 8.0 3.0 1.0 92 
Acrylonitrile ND 10 1.0 92 
1,1-Dichloroethane ND 3.0 1.0 92 
2-Butanone ND 20 1.0 92 
ciB-1,2-Dichloroethene 24 3.0 1.0 92 
Chloroform 13 3.0 1.0 92 
1,2-Dichloroethane ND 3.0 1.0 92 
Vinyl Acetate ND 20 1.0 92 
1,1,1-Trichloroethane ND 3.0 1.0 92 
Carbon Tetrachloride ND 3.0 1.0 92 
Benzene ND 3.0 1.0 92 
Trichloroethene 2700 3.0 100 92 
1,2-Dichloropropane ND 5.0 1.0 92 
Bromodichlorome thane ND 3.0 1.0 92 
Dibromomethane ND 10 1.0 92 
2—Chloroethyl vinyl ether ND 10 1.0 92 
cis-1,3-Dichloropropene ND 3.0 1.0 92 
trans-1,3-Dichloropropene ND 5.0 1.0 92 
Ethyl methacrylate ND 10 1.0 92 
1,1,2-Trichloroethane ND 5.0 1.0. 92 
Dibromochloromethane ND 3.0 1.0 92 
Bromoform ND 5.0 1.0 92 
4-Methyl-2-Pentanone ND 20 1.0 92 
Toluene ND 3.0 1.0 92 
2-Hexanone ND 20 1.0 92 
1,1,2,2-Tetrachloroethane ND 3.0 1.0 92 
Tetrachloroethene 390 3.0 100 92 
Chlorobenzene ND 3.0 1.0 92 
Ethylbenzene ND 3.0 1.0 92 
Xylene(total) ND 3.0 1.0 92 
Styrene ND 3.0 1.0 92 
cis-1,4-D ichloro-2-Butene ND 10 1.0 92 
1,2,3-Trichloropropane ND 10 1.0 92 
trans-1,4-Dichloro-2-Butene ND 10 1.0 92 

Notes and Definitions for this Report: 



REAL REPORT 
ReaultB by Sample 

Back. Order 0 92-01-040 
Continued From Above 

FRACTION 05A TEST CODE 624 
Date & Time Collected 01/16/92 

ANALYST CL 
FILE ID >1V949; >1V958 
UNITS uq/L 
BATCH_ID VQAl-92-010 
COMMENTS 

NAME Volatiles in water 
Category 



I*GA : 
rtscsai> 

I 

.veds 01/16/92 
RTOT. RKFTAER 

Results by Sfrmplfv 

\MPLE ID C&-1C0-06 TEST CODE 625 FRACTION 06ft 
Date & Time Collected 01/16/92 

TTORIR. ORDER # 92-01-040 

NAME Semi— Vbla tiles in watfir 
Category 

PARAMETER 

N-Nitrosodimethylamine 
2-Picoline 
Methyl_methanesulfonate 
Ethyl methaneeulfonate 
Phenol 
Aniline 
bis(2-chloroethyl) ether 
2-Chlorophenol 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2chloroisopropyl)ether 
Acetophenone 
4-Methylphenol 
N-N itro so-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
N-Nitrosopiperidine 
Isophorone 
2-Nitropheno1 
2,4-Dimethylphenol 
Benzoic acid 
bis(2-Chloroethoxy)methane 
a, a-Dimethylphenethylamine 
2,4-Dichlorophenol 
1.2.4-Trichlorobenzene 
Naphthalene 
2,6-Dichlorophenol 
4-Chloroaniline 
Hexachlorobutadiene 
N-Nitroso-di-n-butylamine 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
1,2,4,5-Tetrachlorobenzene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2.4.5-Trichlorophenol 
2-Chloronaphthalene 
1-Chloronaphthalene 
2-Nitroaniline 
Dimethyl phthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitropheno1 
4-N itrophenol 
Dibenzofuran 

RESULT LIMIT D_F DATE_ANAL 

ND 10 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 10 1.0 01/18/92 
ND 10 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 10 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 10 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 10 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 10 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND .5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 10 1.0 01/18/92 
ND 10 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 10 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 10 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 20 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 l.O 01/18/92 
ND 10 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 10 1.0 01/18/92 
ND 10 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 



?ag3 12 
Received; 01/16/92 

SAMPLE ID CS3-100-Q6 

ETftL Mtwwr 
Results by Sfnnpl e 

Rock Order 0 92-01-040 
Continued From Above 

TEST CODE 625 FRACTION 06ft. 
Date & Time Collected 01/16/92 

NAME S""S-^tolatllwi i n watur 
Category 

2,4-Dinitrotoluene ND 5.0 1.0 01/18/92 
1-Naphthylamine ND 50 1.0 01/18/92 

01/18/92 2-Naphthylamine ND 50 1.0 
01/18/92 
01/18/92 

2,3,4,6-Tetrachlorophenol ND 50 1.0 01/18/92 
D iethylphthalate ND 5.0 1.0 01/18/92 
4-Chloropheny1-phenylether ND 5.0 1.0 01/18/92 
Fluorene ND 5.0 1.0 01/18/92 
4-Nitroaniline ND 50 1.0 01/18/92 
4,6-Dinitro-2-methylphenol ND 50 1.0 01/18/92 

01/18/92 
01/18/92 
01/18/92 

Diphenylamine ND 50 1.0 
01/18/92 
01/18/92 
01/18/92 
01/18/92 

N-Nitrosodiphenylamine ND 10 1.0 

01/18/92 
01/18/92 
01/18/92 
01/18/92 Azobenzene ND 5.0 1.0 

01/18/92 
01/18/92 
01/18/92 
01/18/92 

4-Bromophenyl-phenylether ND 5.0 1.0 01/18/92 
Phenacetin ND 50 1.0 01/18/92 
Hexachlorobenzene ND 5.0 1.0 01/18/92 
4-Aminobiphenyl ND 50 1.0 01/18/92 
Pentachlorophenol ND 30 1.0 01/18/92 
Pronamide ND 50 1.0 01/18/92 

01/18/92 Phenanthrene ND 5.0 1.0 
01/18/92 
01/18/92 

Anthracene ND 5.0 1.0 01/18/92 
Di-n-butylphthalate ND 5.0 1.0 01/18/92 
Fluoranthene ND 5.0 1.0 01/18/92 
Benzidine ND 50 1.0 01/18/92 

01/18/92 Pyrene ND 5.0 1.0 
01/18/92 
01/18/92 

p-Dimethylaminoazobenzene ND 50 1.0 01/18/92 
01/18/92 Butylbenzylphthalate ND 5.0 • 1.0 
01/18/92 
01/18/92 

3,3'-Dichlorobenzidine ND 20 1.0 01/18/92 
01/18/92 Benzo(a)anthracene ND 5.0 1.0 
01/18/92 
01/18/92 

Chrysene ND 5.0 1.0 01/18/92 
bis(2-Ethylhexyl)phthalate ND 5.0 1.0 01/18/92 
Di-n-octyl phthalate ND 5.0 1.0 01/18/92 
7,12-Dimethylbenz(a)anthrace ND 50 1.0 01/18/92 

01/18/92 Benzo(b)fluoranthene ND 5.0 1.0 
01/18/92 
01/18/92 

Benzo(k)fluoranthene ND 5.0 1.0 01/18/92 
Benzo(a)pyrene ND 5.0 1.0 01/18/92 
3-Methylcholanthrene ND 50 l.'O 01/18/92 
Dibenz(a,j)acridine ND 50 1.0 01/18/92 
Indeno(1,2,3-cd)pyrene ND 5.0 1.0 01/18/92 
Dibenzo(a,h)anthracene ND 5.0 1.0 01/18/92 
Benzo(g,h,i)perylene ND 5.0 1.0 01/18/92 

Notes and Definitions for this Report: 

01/17/92 EXTRACTED _ 
ANALYST TT 
FILE ID 
UNITS 
BATCH_ID 
COMMENTS 

>AE750 
UQ/L 

625-76 



•age 13 
Raoeived: 01/16/92 

AMPLE ID 053-03-07 

ETAL REPOKC 
Results by SfnnplB 

FRACTION 07A TEST CODE 624 
Date & Time Collected 01/16/92 

Hock Order 0 92-01-040 

NAME Volatllea in eater 
Category 

PARAMETER RESULT LIMIT D_F DATE_ _ANAI 

Dichlorodifluorcmethane ND 20 1.0 92 
Chloramethane ND 10 1.0 92 
Vinyl Chloride ND 10 1.0 92 
Bromomethane ND 10 1.0 92 
Chloroethane ND 10 1.0 92 
Trichloro fluorcmethane ND 10 1.0 92 
Ethanol ND 20 1.0 92 
1,1-Dichloroethene 8.0 3.0 1.0 92 
Acrolein ND 10 1.0 92 
Acetone ND 20 1.0 92 
Iodomethane ND 10 1.0 92 
Carbon Disulfide ND 5.0 1.0 92 
Methylene chloride 7.0 5.0 1.0 92 
Trans-1,2-Dichloroethene ND 3.0 1.0 92 
Acrylonitrile ND 10 1.0 92 
1,1-Dichloroethane ND 3.0 1.0 92 
2-Butanone ND 20 1.0 92 
cis-1,2-Dichloroethene 59 3.0 1.0 92 
Chloroform 8.0 3.0 1.0 92 
1,2-D ichloroethane ND 3.0 1.0 92 
Vinyl Acetate ND 20 1.0 92 
1,1,1-Trichloroethane ND 3.0 1.0 92 
Carbon Tetrachloride ND U)

 
1 o
 

1.0 92 
Benzene ND 3.0 1.0 92 
Trichloroethene 3200 3.0 1.0 92 
1,2-Dichloropropane ND 5.0 1.0 92 
Bromodichloromethane ND 3.0 1.0 92 
Dlbromomethane ND 10 1.0 92 
2-Chloroethyl vinyl ether ND 10 1.0 92 
cis-1,3-Dichloropropene ND 3.0 1.0 92 
trans-1,3-Dichloropropene ND 5.0 1.0 92 
Ethyl methacrylate ND 10 1.0 92 
1,1,2-Trichloroethane ND 5.0 i;o 92 
D ibromochloromethane ND 3.0 1.0 92 
Brcmoform ND 

o
 • 

in 

1.0 92 
4-Methyl-2-Pentanone ND 20 1.0 92 
Toluene ND 3.0 1.0 92 
2-Hexanone ND 20 1.0 92 
1,1,2,2-Tetrachloroethane ND 3.0 1.0 92 
Tetrachloroethene 430 3.0 1.0 92 
Chlorobenzene ND 3.0 1.0 92 
Ethylbenzene ND 3.0 1.0 92 
Xylene(total) ND 3.0 1.0 92 
Styrene ND 3.0 1.0 92 
cis-1,4-Dichloro-2-Butene ND 10 1.0 92 
1,2,3-Trichloropropane ND 10 1.0 92 
trans-1,4-Dichloro-2-Butene ND 10 1.0 92 

Notes and Definitions for this Report: 



1SXHL RKPOSCr 
Results by Sample 

Korfc Order 0 92-01-040 
Continued From Above 

FRACTION 07A TEST CODE 624 NAME Vol at ilea in mt-Pr 
Date & Time Collected 01/16/92 Category 

ANALYST CL 
FILE ID >1V950; >1V959 
UNITS uq/L 
BATCH_ID VQAl-92-010 
COMMENTS 



aga 15 
teaaLveds 01/16/92 

BTOT. KTFWW 

Results by Saagal© 
Kadc Qidar # 92-01-04Q 

AMPLE ID C3-03-08 FRACTION 08A TEST CODE 625 
Date & Tine Collected 01/16/92 

NAME Semi—VolafciJ M 4 n ffri-pr 
Category 

PARAMETER RESULT LIMIT D F DATE ANAL 

N-Nitrosodimethylamine ND 10 1.0 8/92 
2-Picoline ND 50 1.0 8/92 
Methyl methanesulfonate ND 50 1.0 8/92 
Ethyl methanesulfonate ND 50 1.0 8/92 
Phenol ND 10 1.0 8/92 
Aniline ND 10 1.0 8/92 
bis(2-chloroethyl) ether ND 5.0 1.0 8/92 
2-Chlorophenol ND 10 1.0 8/92 
1,3-D ichlorobenzene ND 5.0 1.0 8/92 
1,4-Dichlorobenzene ND 5.0 1.0 8/92 
Benzyl alcohol ND 10 1.0 8/92 
1,2-Dichlorobenzene ND 5.0 1.0 8/92 
2-Methylphenol ND 10 1.0 8/92 
bis(2chloroisopropyl)ether ND 5.0 1.0 8/92 
Acetophenone ND 50 1.0 8/92 
4-Methylphenol ND 10 1.0 8/92 
N-Nitroso-di-n-propylamine ND 5.0 1.0 8/92 
Hexachloroethane ND 5.0 1.0 8/92 
Nitrobenzene ND 5.0 1.0 8/92 
N-N itrosopiperidine ND 50 1.0 8/92 
Isophorone ND 5.0 1.0 8/92 
2-Nitrophenol ND 10 1.0 8/92 
2,4-Dimethylphenol ND 10 1.0 8/92 
Benzoic acid ND 50 1.0 8/92 
bis(2-Chloroethoxy)methane ND 10 1.0 8/92 
a,a-Dimethylphenethy1amine ND 50 1.0 8/92 
2,4-Dichlorophenol ND 10 1.0 8/92 
1,2,4-Trichlorobenzene ND 5.0 1.0 8/92 
Naphthalene ND 5.0 1.0 8/92 
2,6-Dichlorophenol ND 50 1.0 8/92 
4-Chloroaniline ND 20 1.0 8/92 
Hexachlorobutadiene ND 5.0 1.0 8/92 
N-Nitroso-di-n-butylamine ND 50 l.'O 8/92 
4-Chloro—3-methylphenol ND 10 1.0 8/92 
2-Methylnaphthalene ND 5.0 1.0 8/92 
1,2,4,5-Tetrachlorobenzene ND 50 1.0 8/92 
Hexachlorocyclopentadiene ND 5.0 1.0 8/92 
2,4,6-Trichlorophenol ND 10 1.0 8/92 
2,4,5-Trichlorophenol ND 10 1.0 8/92 
2-Chloronaphthalene ND 5.0 1.0 8/92 
1-Chloronaphthalene ND 50 1.0 8/92 
2-Nitroaniline ND 50 1.0 8/92 
Dimethyl phthalate ND 5.0 1.0 8/92 
Acenaphthylene ND 5.0 1.0 8/92 
2,6-Dinitrotoluene ND 5.0 1.0 8/92 
3-Nitroaniline ND 50 1.0 8/92 
Acenaphthene ND 5.0 1.0 8/92 
2,4-Dinitrophenol ND 50 1.0 8/92 
4-N itrophenol ND 50 1.0 8/92 
Dibenzofuran ND 5.0 1.0 8/92 



âgS: 16 
RstssivtBds 01/16/92 

EXM, REPORT 
Sasults by funnel« 

Uazfc Oncier. 0 92-.:l-O<S0 
Continued From Above 

SAMPLE ID Ĉ -Q3-08 TEST CODE 625 FRACTION 08A 
Date & Time Collected 01/16/92 

NAME Ssnl—Vol ati 1 M 1 n wrf-or 
Category 

2,4-Dinitrotoluene ND 5.0 1.0 01/18/92 
1-Naphthylamine ND 50 1.0 01/18/92 
2-Naphthylamine ND 50 1.0 01/18/92 
2,3,4,6-Tetrachlorophenol ND 50 1.0 01/18/92 
Diethylphthalate ND 5.0 1.0 01/18/92 
4-Chlorophenyl-phenylether ND 5.0 1.0 01/18/92 
Fluorene ND 5.0 1.0 01/18/92 
4-N itroaniline ND 50 1.0 01/18/92 
4,6-Dinitro-2-methylphenol ND 50 1.0 01/18/92 
Diphenylamine ND 50 1.0 01/18/92 
N-Nitrosodiphenylamine ND 10 1.0 01/18/92 
Azobenzene ND 5.0 1.0 01/18/92 
4-Bromophenyl-phenylether ND 5.0 1.0 01/18/92 
Phenacetin ND 50 1.0 01/18/92 
Hexachlorobenzene ND 5.0 1.0 01/18/92 
4-Aminobiphenyl ND 50 1.0 01/18/92 
Pentachlorophenol ND 30 1.0 01/18/92 
Pronamide ND 50 1.0 01/18/92 
Phenanthrene ND 5.0 1.0 01/18/92 
Anthracene ND 5.0 1.0 01/18/92 
Di-n-butylphthalate ND 5.0 1.0 01/18/92 
Fluoranthene ND 5.0 1.0 01/18/92 
Benzidine ND 50 1.0 01/18/92 
Pyrene ND 5.0 1.0 01/18/92 
p—Dimethylaminoazobenzene ND 50 1.0 01/18/92 
Butylbenzylphthalate ND 5.0 1.0 01/18/92 
3,3'-Dichlorobenzidine ND 20 1.0 01/18/92 
Benzo(a)anthracene ND 5.0 1.0 01/18/92 
Chrysene ND 5.0 1.0 01/18/92 
bis(2-Ethylhexy1)phthalate ND 5.0 1.0 01/18/92 
Di-n-octyl phthalate ND 5.0 1.0 01/18/92 
7,12-Dimethylbenz(a)anthrace ND 50 1.0 01/18/92 
Benzo(b)fluoranthene ND 5.0 1.0 01/18/92 
Benzo(k)fluoranthene ND 5.0 1.0 01/18/92 
Benzo(a)pyrene ND 5.0 1.0 01/18/92 
3-Methylcholanthrene ND 50 1:0 01/18/92 

01/18/92 Dibenz(a,j)acridine ND 50 1.0 
01/18/92 
01/18/92 

Indeno(1,2,3-cd)pyrene ND 5.0 1.0 01/18/92 
Dibenzo(a,h)anthracene ND 5.0 1.0 01/18/92 
Benzo(g,h,i)perylene ND 5.0 1.0 01/18/92 

Notes and Definitions for this Reports 

01/17/92 EXTRACTED _ 
ANALYST TT 
FILE ID 
UNITS 
BATCH_ID 
COMMENTS 

>AE751 

625-76 
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BoaiTOd: 01/16/92 

MPLE ID CE3-Q4—09 

KTAL REFQKT' 
RESULTS BY SFNRJLFT-

FRACTION 09A TEST CODE 624 
Date & Time Collected 01/16/92 

Kerb Order 0 92-01-040 

NAME Volatile in enter 

PARAMETER RESULT LIMIT D F 

Category 

DATE ANAL 

D ichlorodifluoramethane ND 20 1.0 01/1 /92 
Chloromethane ND 10 1.0 01/1 /92 
Vinyl Chloride ND 10 1.0 01/1 /92 
Bromomethane ND 10 1.0 01/1 /92 
Chloroethane ND 10 1.0 01/1 /92 
Trichlorofluoromethane ND 10 1.0 01/1 /92 
Ethanol ND 20 1.0 01/1 /92 
1,1-Dichloroethene 33 3.0 1.0 01/1 /92 
Acrolein ND 10 1.0 01/1 /92 
Acetone . ND 20 1.0 01/1 /92 
Iodomethane ND 10 1.0 01/1 /92 
Carbon Disulfide ND 5.0 1.0 01/1 /92 
Methylene chloride 5.0 5.0 1.0 01/1 /92 
Trans-1,2-Dichloroethene ND 3.0 1.0 01/1 /92 
Acrylonitrile ND 10 1.0 01/1 /92 
1,1-Dichloroethane ND 3.0 1.0 01/1 /92 
2-Butanone ND ' 20 1.0 01/1 /92 
cis-1,2-Dichloroethene 190 3.0 1.0 01/1 /92 
Chloroform 19 3.0 1.0 01/1 /92 
1,2-Dichloroethane ND 3.0 1.0 01/1 /92 
Vinyl Acetate ND 20 1.0 01/1 /92 
1,1,1-Trichloroethane ND 3.0 1.0 01/1 /92 
Carbon Tetrachloride ND 3.0 1.0 01/1 /92 
Benzene 7.0 3.0 1.0 01/1 /92 
Trichloroethene 5500 3.0 100 01/1 /92 
1,2-Dichloropropane ND 5.0 1.0 01/1 /92 
Bromodichloromethane ND 3.0 1.0 01/1 /92 
D ibromomethane ND 10 1.0 01/1 /92 
2-Chloroathyl vinyl ether ND 10 1.0 01/1 /92 
cis-1,3-Dichloropropene ND 3.0 1.0 01/1 /92 
trans-1,3-Dichloropropene ND 5.0 1.0 01/1 /92 
Ethyl methacry1ate ND 10 1.0 01/1 /92 
1,1,2-Trichloroethane ND 5.0 1.0 01/1 /92 
Dibromochloromethane ND 3.0 1.0 01/1 /92 
Bromoform ND 5.0 1.0 oi/i /92 
4-Methyl-2-Perrtanone ND 20 1.0 01/1 /92 
Toluene ND 3.0 1.0 01/1 /92 
2-Hexanone ND 20 1.0 01/1 /92 
1,1,2,2-Tetrachloroethane ND 3.0 1.0 01/1 /92 
Tetrachloroethene 1300 3.0 100 01/1 /92 
Chlorobenzene ND 3.0 1.0 01/1 /92 
Ethylbenzene ND 3.0 1.0 01/1 /92 
Xylene(total) ND 3.0 1.0 01/1 /92 
Styrene ND 3.0 1.0 01/1 /92 
cis-1,4-Dichloro-2-Butene ND 10 1.0 01/1 /92 
1,2,3-Trichloropropane ND 10 1.0 01/1 /92 
trans-1,4-Dichloro-2-Butene ND 10 1.0 01/1 /92 

Notes and Definitions for this Report: 



ETAL MSKHCP 
RESULTS BY SMPLW 

KBOCK ORRFPT 0 92-01-040 
CONTINUED FROM ABOVE 

FRACTION 09A TEST CODE 624 NAME Volatllea <n vahw 
Date & Time Collected 01/16/92 Category 

ANALYST CL 
FILE ID >2B918; >1V951 
UNITS UQ/L 
BATCH_ID * 
COMMENTS » = VQA2-92-006; VOA1-92-010 
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19 
.'Teds 01/16/92 

\MPLE ID CW-O4-10 

EEAL RETORT KoriE Ctoisr 0 92-Ol-MO 
Results by SempliB' 

TEST COTE 625 FRACTION lffi 
Date & Time Collected 01/16/92 

NAME Ssooi.—Vol i 1 tpa in tyrt-w 
Category 

PARAMETER 

N-Nitrosodimethylamine 
2-Picoline 
Methyl_methaneaulfonate 
Ethyl methaneaulfonate 
Phenol 
Aniline 
bis(2-chloroethyl) ether 
2-Chlorophenol 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
biB(2chloroiaopropyl)ether 
Acetophenone 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
N itrobenzene 
N-NitroBopiperidine 
iBophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic acid 
bis(2-Chloroethoxy)methane 
a,a-Dimethylphenethylaraine 
2,4-Dichlorophenol 
1.2.4-Trichlorobenzene 
Naphthalene 
2,6-Dichlorophenol 
4-Chloroaniline 
Hexachlorobutadiene 
N-Nitroso—di-n-butylamine 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
1,2,4,5-Tetrachlorobenzene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2.4.5-Trichlorophenol 
2-Chloronaphthalene 
1-Chloronaphthalene 
2-Nitroaniline 
Dimethyl phthaiate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

RESULT LIMIT D F DATE ANAL 

ND 10 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 20 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 10 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 5.0 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 50 1.0 01 18/92 
ND 5.0 1.0 01 18/92 



tgs20 
Rraaivsde 01/16/92 
prr 

\MPLE ID CE3-O4-10 

mr. ukwiiw 

Results by ."hiniplB 

FRACTION 1QA TEST CODE 625 
Date & Time Collected 01/16/92 

Khnrfr Qnfer 0 92-01-040 
Continued From Above: 

NAME SP""' —TOi1ajH1pn_in̂ tfrt-iw 

Category 

Pentachlorobenzene ND 50 1.0 01/18/92 
2,4-Dinitrotoluene ND 5.0 1.0 01/18/92 
1-Naphthylamine ND 50 1.0 01/18/92 
2-Naphthylamine ND 50 1.0 01/18/92 
2,3,4,6-Tetrachlorophenol ND 50 1.0 01/18/92 
Diethylphthalate ND 5.0 1.0 01/18/92 
4-Chlorophenyl-phenylether ND 5.0 1.0 01/18/92 
Fluorene ND 5.0 1.0 01/18/92 
4-Nitroaniline ND 50 1.0 01/18/92 
4,6-Dinitro-2-methylphenol ND 50 1.0 01/18/92 
Diphenylamine ND 50 1.0 01/18/92 
N-Nitrosodiphenylamine ND 10 1.0 01/18/92 
Azobenzene ND 5.0 1.0 01/18/92 
4-Bromophenyl-phenylether ND 5.0 1.0 01/18/92 
Phenacetin ND 50 1.0 01/18/92 
Hexachlorobenzene ND 5.0 1.0 01/18/92 
4-Aminobipheriyl ND 50 1.0 01/18/92 
Pentachlorophenol ND 30 1.0 01/18/92 
Pronamide ND 50 1.0 01/18/92 
Phenanthrene ND 5.0 1.0 01/18/92 
Anthracene ND 5.0 1.0 01/18/92 
Di-n-butylphthalate ND 5.0 1.0 01/18/92 
Fluoranthene ND 5.0 1.0 01/18/92 
Benzidine ND 50 1.0 01/18/92 
Pyrene ND 5.0 1.0 01/18/92 
p-Dimethylaminoazobenzene ND 50 1.0 01/18/92 
Butylbenzylphthalate ND 5.0 1.0 01/18/92 
3,3'-Dichlorobenzidine ND 20 1.0 01/18/92 
Benzo(a)anthracene ND 5.0 1.0 01/18/92 
Chrysene ND 5.0 1.0 01/18/92 
bis(2-Ethylhexyl)phthalate ND 5.0 1.0 01/18/92 
Di-n-octyl phthalate ND 5.0 1.0 01/18/92 
7,12-Dimethylbenz (a)anthrace ND 50 1.0 01/18/92 
Benzo(b)fluoranthene ND 5.0 1.0 01/18/92 
Benzo(k)fluoranthene ND 5.0 1.0 01/18/92 
Benzo(a)pyrene ND 5.0 1.0 01/18/92 
3-Methylcholanthrene ND 50 1.0 01/18/92 
Dibenz(a,j)acridine ND 50 1.0 01/18/92 
Indeno(1,2,3—cd)pyrene ND 5.0 1.0 01/18/92 
Dibenzo(a,h)anthracene ND 5.0 1.0 01/18/92 
Benzo(g,h,i)perylene ND 5.0 1.0 01/18/92 

Notes and Definitions for this Report: 

01/17/92 EXTRACTED _ 
ANALYST _TT 
FILE ID 
UNITS 
BATCH_ID 
COMMENTS 

>AE752 
uo/L 

625-76 
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\MPLE ID CE3-Q5-13. 

ETAL KSTCSQV 
Results by Sample 

FRACTION 11A TEST CODE 624 
Date & Time Collected 01/16/92 

Kbdc Qtdsr 0 92—01—040 

NAME VolffltHea In eabRr 
Category 

PARAMETER RESULT LIMIT D_F DATE_ ANAI 

Dichlorodifluorcmethane ND 20 1.0 92 
Chloromethane ND 10 1.0 92 
Vinyl Chloride ND 10 1.0 92 
Brotnome thane ND 10 1.0 92 
Chloroe thane ND 10 1.0 92 
Trichlorofluoromethane 14 10 1.0 92 
Ethanol ND 20 1.0 92 
1,1-Dichloroethene 150 3.0 1.0 92 
Acrolein ND 10 1.0 92 
Acetone ND 20 1.0 92 
Iodomethane ND 10 1.0 92 
Carbon Disulfide ND 5.0 1.0 92 
Methylene chloride 6.0 5.0 1.0 92 
Trains-1,2-Dichloroethene ND 3.0 1.0 92 
Aerylonitrile ND 10 1.0 92 
1,1-Dichloroethane 10 3.0 1.0 92 
2-Butanone ND ' 20 1.0 92 
cis-1,2-Dichloroethene 560 3.0 1.0 92 
Chloroform 34 3.0 1.0 92 
1,2-Dichloroethane ND 3.0 1.0 92 
Vinyl Acetate ND 20 1.0 92 
1,1,1-Trichloroethane ND 3.0 1.0 92 
Carbon Tetrachloride ND 3.0 1.0 92 
Benzene 22 3.0 1.0 92 
Trichloroethene 14000 3.0 100 92 
1,2-Dichloropropane ND 5.0 1.0 92 
Bromodichloromethane ND 3.0 1.0 92 
Dlbromomethane ND 10 1.0 92 
2-Chioroethy1 vinyl ether ND 10 1.0 92 
cis-1,3-Dichloropropene ND 3.0 1.0 92 
trans-1,3-Dichloropropene ND 5.0 1.0 92 
Ethyl methacrylate ND 10 1.0 92 
1,1,2-Trichloroethane ND 5.0 1.0 92 
Dibrcmochlorome thane ND 3.0 1.0 92 
Bromoform ND 5.0 1.0 92 
4-Methyl-2-Pentanone ND 20 1.0 92 
Toluene ND 3.0 1.0 92 
2-Hexanone ND 20 1.0 92 
1,1,2,2-Tetrachloroethane ND 3.0 1.0 92 
Tetrachloroethene 5000 3.0 100 92 
Chlorabenzene ND 3.0 1.0 92 
Ethylbenzene ND 3.0 1.0 92 
Xylene(total) ND 3.0 1.0 92 
Styrene ND 3.0 1.0 92 
cis-1,4-Dichloro-2-Butene ND 10 1.0 92 
1,2,3-Trichloropropane ND 10 1.0 92 
trans-1,4-Dichloro-2-Butene ND 10 1.0 92 

Notes and Definitions for this Report: 



ETftL, REPORT 
Results by Sample 

FRACTION 11A TEST CODE 624 
Date & Time Collected 01/16/92 

ANALYST CL 
FILE ID >1V952; >2B919 
UNITS _ 
BATCH_ID 
COMMENTS 

KUrk Grdsr 0 92-01-040 
Continued From Above 

NAME JtolatilCT_in_̂ tCT__ 
Category 

UQ/L 
* 

* = VQAl-92-010; VOA2-92-006 
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| "age 23 
sivBd: 01/16/92 

AMPLE ID CC3-05-12 

EXAL HKPOTEC" 
REEULTA BY SŴ LN 

FRACTION 12ft TEST CODE 625 
Date & Time Collected 01/16/92 

Knock Qrrter 0 92-01-040 

NAME Sani-VbjgyiM_jn_™̂ ffr̂  
Category 

I 

PARAMETER RESULT LIMIT D_F DATE_ANAL 

N-Nitrosodimethylamine ND 10 1.0 01/18/92 
2-Picollne ND 50 1.0 01/18/92 
Methyl_methanesulfonate ND 50 1.0 01/18/92 
Ethyl methanesulfonate ND 50 1.0 01/18/92 
Phenol ND 10 1.0 01/18/92 
Aniline ND 10 1.0 01/18/92 
bis(2—chloroethy1) ether ND 5.0 1.0 01/18/92 
2-Chlorophenol ND 10 1.0 01/18/92 
1,3-Dichlorobenzene ND 5.0 1.0 01/18/92 
1,4-D ichlorobenzene ND 5.0 1.0 01/18/92 
Benzyl alcohol ND 10 1.0 01/18/92 
1,2-Dichlorobenzene ND 5.0 1.0 01/18/92 
2-Methylphenol ND 10 1.0 01/18/92 
bis(2chloroisopropyl)ether ND 5.0 1.0 01/18/92 
Acetophenone ND 50 1.0 01/18/92 
4-Methylphenol ND 10 1.0 01/18/92 
N-N itroso-di-n-propylamine ND 5.0 1.0 01/18/92 
Hexachloroe thane ND 5.0 1.0 01/18/92 
N itrobenzene ND 5.0 1.0 01/18/92 
N-Nitrosopiperidine ND 50 1.0 01/18/92 
Isophorone ND 5.0 1.0 01/18/92 
2-Nitrophenol ND 10 1.0 01/18/92 
2,4-D imethylphenol ND 10 1.0 01/18/92 
Benzoic acid ND 50 1.0 01/18/92 
bis(2-Chioroethoxy)methane ND 10 1.0 01/18/92 
a,a-D imethylphenethylamine ND 50 1.0 01/18/92 
2,4-Dichlorophenol ND 10 1.0 01/18/92 
1,2,4-Trichlorobenzene ND 5.0 1.0 01/18/92 
Naphthalene ND 5.0 1.0 01/18/92 
2,6-Dichlorophenol ND 50 1.0 01/18/92 
4-Chloroaniline ND 20 1.0 01/18/92 
Hexachlorobutadiene ND 5.0 1.0 01/18/92 
N—Nitroso—di-n-butylamine ND 50 1.0 01/18/92 
4-Chloro-3-methylphenol ND 10 1.0 01/18/92 
2-Methylnaphthalene ND 5.0 1.0 01/18/92 
1,2,4,5-Tetrachlorobenzene ND 50 1.0 01/18/92 
Hexachlorocyclopentadiene ND 5.0 1.0 01/18/92 
2,4,6-Trichlorophenol ND 10 1.0 01/18/92 
2,4,5-Trichlorophenol ND 10 1.0 01/18/92 
2-Chloronaphthalene ND 5.0 1.0 01/18/92 
1-Chloronaphthalene ND 50 1.0 01/18/92 
2-Nitroaniline ND 50 1.0 01/18/92 
Dimethyl phthalate ND 5.0 1.0 01/18/92 
Acenaphthylene ND 5.0 1.0 01/18/92 
2,6-Dinitrotoluene ND 5.0 1.0 01/18/92 
3-Nitroaniline ND 50 1.0 01/18/92 
Acenaphthene ND 5.0 1.0 01/18/92 
2,4-Dinitrophenol ND 50 1.0 01/18/92 

01/18/92 4-Nitrophenol ND 50 1.0 
01/18/92 
01/18/92 

Dibenzofuran ND 5.0 1.0 01/18/92 



LUGE 
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24 
iwd: 01/16/92 

E3SL REPORT' 
RESULTS BY SFLIÎ ILE 

tMPLE ID CC3-05—12 TEST CODE 625 FRACTION 12A 
Date & Time Collected 01/16/92 

KSnrfc CEdsr # 92-01-040 
Continued From Above 

NAME Swi-VolaHlw <nmfpr 
Category 

2,4-Dinitrotoluene ND 5.0 1.0 01/18/92 
1-Naphthylamine ND 50 1.0 01/18/92 
2-Naphthylamine ND 50 1.0 01/18/92 
2,3,4,6-Tetrachlorophenol ND 50 1.0 01/18/92 
D iethylphthalate ND 5.0 1.0 01/18/92 
4-Chlorophenyl-phenylether ND 5.0 1.0 01/18/92 
Fluorene ND 5.0 1.0 01/18/92 
4-Nitroaniline ND 50 1.0 01/18/92 
4,6-D initro-2-methylphenol ND 50 1.0 01/18/92 
D ipheny lamine ND 50 1.0 01/18/92 
N-Nitrosodiphenylamine ND 10 1.0 01/18/92 
Azobenzene ND 5.0 1.0 01/18/92 
4-Bromophenyl-phenylether ND 5.0 1.0 01/18/92 
Phenacetin ND 50 1.0 01/18/92 
Hexachlorobenzene ND 5.0 1.0 01/18/92 
4-Aminobipheny1 ND 50 1.0 01/18/92 
Pentachlorophenol ND 30 1.0 01/18/92 
Pronamide ND 50 1.0 01/18/92 
Phenanthrene ND 5.0 1.0 01/18/92 
Anthracene ND 5.0 1.0 01/18/92 
D i-n-butylphthalate ND 5.0 1.0 01/18/92 
Fluoranthene ND 5.0 1.0 01/18/92 
Benzidine ND 50 1.0 01/18/92 
Pyrene ND 5.0 1.0 01/18/92 
p-Dimethylaminoazobenzene ND 50 1.0 01/18/92 
Butylbenzylphthalate ND 5.0 1.0 01/18/92 
3,3'-Dichlorobenzidine ND 20 1.0 01/18/92 
Benzo(a)anthracene ND 5.0 1.0 01/18/92 
Chryaene ND 5.0 1.0 01/18/92 
bis(2-Ethylhexyl)phthalate ND 5.0 1.0 01/18/92 
Di-n-octyl phthalate ND 5.0 1.0 01/18/92 
7,12-Dimethylbenz(a)anthrace ND 50 1.0 01/18/92 
Benzo(b)fluoranthene ND 5.0 1.0 01/18/92 
Benzo(k)fluoranthene ND 5.0 1.0 01/18/92 
Benzo(a)pyrene ND 5.0 1.0 01/18/92 
3-Methylcholanthrene ND 50 1.0 01/18/92 
Dibenz(a,j)acridine ND 50 1.0 01/18/92 
Indeno(1,2,3-cd)pyrene ND 5.0 1.0 01/18/92 
Dibenzo(a,h)anthracene ND 5.0 1.0 01/18/92 
Benzo(g,h,i)perylene ND 5.0 1.0 01/18/92 

Notes and Definitions for this Report: 

01/17/92 EXTRACTED _ 
ANALYST TT 
FILE ID 
UNITS 
BATCH_ID 
COMMENTS 

>AE756 
ua/L 

625-76 
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veds 01/16/92 

KIBE. HEFOKT-' 
Results by Sample 

KAZFE: QRDSSR 0 92-01-040 

ID C3-Q6-13 FRACTION 13A TEST CODE 624 NAME Volatlles in water 
Date & Time Collected 01/16/92 Category 

PARAMETER RESULT LIMIT D_F DATE_ANAL 

Dichlorodifluorcmethane ND 20 1.0 01/17/92 
Chloromethane ND 10 1.0 01/17/92 
Vinyl Chloride ND 10 1.0 01/17/92 
Bromomethane ND 10 1.0 01/17/92 
Chloroethane ND 10 1.0 01/17/92 
Trichlorofluoromethane ND 10 1.0 01/17/92 
Ethanol ND 20 1.0 01/17/92 
1,1-Dichloroethene 130 3.0 1.0 01/17/92 
Acrolein ND 10 1.0 01/17/92 
Acetone . ND 20 1.0 01/17/92 
Iodoroethane ND 10 1.0 01/17/92 
Carbon Disulfide ND 5.0 1.0 01/17/92 
Methylene chloride : ND 5.0 1.0 01/17/92 
Trans-1,2-Dichloroethene ND 3.0 1.0 01/17/92 
Acrylonitrile ND 10 1.0 01/17/92 
1,1-Dichloroethane 11 3.0 1.0 01/17/92 
2-Butanone ND 20 1.0 01/17/92 
cis-1,2-Dichloroethene 300 3.0 1.0 01/17/92 
Chloroform 69 3.0 1.0 01/17/92 
1,2-Dichloroethane ND 3.0 1.0 01/17/92 
Vinyl Acetate ND 20 1.0 01/17/92 
1,1,1-Trichloroethane ND 3.0 1.0 01/17/92 
Carbon Tetrachloride ND 3.0 1.0 01/17/92 
Benzene 28 3.0 1.0 01/17/92 
Trichloroethene 21000 3.0 100 01/17/92 
1,2-Dichloropropane ND 5.0 1.0 01/17/92 
Bromodichloromethane ND 3.0 1.0 01/17/92 
D ibromome thane ND 10 1.0 01/17/92 
2-Chloroethy1 vinyl ether ND 10 1.0 01/17/92 
cis-1,3-Dichloropropene ND 3.0 1.0 01/17/92 
trans-1,3-Dichloropropene ND 5.0 1.0 01/17/92 
Ethyl methacrylate ND 10 1.0 01/17/92 
1,1,2-Trichloroethane ND 5.0 1.0 01/17/92 
D ibromochlororne thane ND 3.0 1.0 01/17/92 
Bramoform ND 5.0 1.0 01/17/92 
4-Methyl-2-Pentanone ND 20 1.0 01/17/92 
Toluene ND 3.0 1.0 01/17/92 
2-Hexanone ND 20 1.0 01/17/92 
1,1,2,2-Tetrachloroethane ND 3.0 1.0 01/17/92 
Tetrachloroethene 9400 3.0 100 01/17/92 
Chlorobenzene ND 3.0 1.0 01/17/92 
Ethylbenzene ND 3.0 1.0 01/17/92 
Xylene(total) ND 3.0 1.0 01/17/92 
Styrene ND 3.0 1.0 01/17/92 
cis-1,4-Dichloro-2-Butene ND 10 1.0 01/17/92 
1,2,3-Trichloropropane ND 10 1.0 01/17/92 
trans-1,4-Dichloro-2-Butene ND 10 1.0 01/17/92 

Notes and Definitions for this Report: 



ETAL RBPTNEC-

RESULTS BY SFFLSSJXLE 
Sbdc cedar 0 92-01-040 
Continued Frcm Above-

FRACTION 13A TOST CODE 624 NAME Vnlnfr.niqg In 
Date & Time Collected 01/16/92 Category 

ANALYST CL 
FILE ID >2B920: >1V953 
UNITS ug/L 
BATCH_ID * 
COMMENTS * = vn»9_Q0_nnfi. *n-i&i_o->_nin 
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SAMPLE ID CE?-06-14 

KM, BSFOKF 
BRWilta by Sample 

TEST CODE 625 FRACTION 14A 
Date & Time Collected 01/16/92 

KoEk Order 0 92-01-040 

NAME Semi—'Vblatu pa i n 
Category 

PARAMETER RESULT LIMIT D_F DATE_ANAL 

N-Nitrosodimethylamine ND 10 1.0 01/18/92 
2-Picoline ND 50 1.0 01/18/92 
Methyl methanesulfonate ND 50 1.0 01/18/92 
Ethyl methanesulfonate ND 50 1.0 01/18/92 
Phenol ND 10 1.0 01/18/92 
Aniline ND 10 1.0 01/18/92 
bis(2-chloroethy1) ether ND 5.0 1.0 01/18/92 
2-Chlorophenol ND 10 1.0 01/18/92 
1,3-Dichlorobenzene ND 5.0 1.0 01/18/92 
1,4-Dichlorobenzene ND 5.0 1.0 01/18/92 
Benzyl alcohol ND 10 1.0 01/18/92 
1,2-Dichlorobenzene 5.0 5.0 1.0 01/18/92 
2-Methylpheriol ND 10 1.0 01/18/92 
bis(2chloroisopropyl)ether ND 5.0 1.0 01/18/92 
Acetophenone ND 50 1.0 01/18/92 
4-Methylphenol ND 10 1.0 01/18/92 
N—NitrOBO—di-n-propylamine ND ' 5.0 1.0 01/18/92 
Hexachloroethane ND 5.0 1.0 01/18/92 
Nitrobenzene ND 5.0 1.0 01/18/92 
N-Nitrosopiperidine ND 50 1.0 01/18/92 
Isophorone ND 5.0 1.0 01/18/92 
2-Nitrophenol ND 10 1.0 01/18/92 
2,4-Dimethylphenol ND 10 1.0 01/18/92 
Benzoic acid ND 50 1.0 01/18/92 
bis(2-Chloroethoxy)methane ND 10 1.0 01/18/92 
a,a-Dimethylphenethyl amine ND 50 1.0 01/18/92 
2,4-Dichlorophenol ND 10 1.0 01/18/92 
1,2,4-Trichlorobenzene ND 5.0 1.0 01/18/92 
Naphthalene ND 5.0 1.0 01/18/92 
2,6-Dichlorophenol ND 50 1.0 01/18/92 
4-Chloroaniline ND 20 1.0 01/18/92 
Hexachlorobutadiene ND 5.0 1.0 01/18/92 
N-Nitroso-di-n-butylamine ND 50 1.0 01/18/92 
4-Chloro-3-methylphenol ND 10 1.0 01/18/92 
2-Methylnaphthalene ND 5.0 1.0 01/18/92 
1,2,4,5-Tetrachlorobenzene ND 50 1.0 01/18/92 
Hexachlorocyclopentadiene ND 5.0 1.0 01/18/92 
2,4,6-Trichlorophenol ND 10 1.0 01/18/92 
2,4,5-Trichlorophenol ND 10 1.0 01/18/92 
2-Chloronaphthalene ND 5.0 1.0 01/18/92 
1-Chloronaphthalene ND 50 1.0 01/18/92 
2-Nitroaniline ND 50 1.0 01/18/92 
Dimethyl phthalate ND 5.0 1.0 01/18/92 
Acenaphthylene ND 5.0 1.0 01/18/92 
2,6-Dinitrotoluene ND 5.0 1.0 01/18/92 
3-Nitroaniline ND 50 1.0 01/18/92 
Acenaphthene ND 5.0 1.0 01/18/92 
2,4-Dinitrophenol ND 50 1.0 01/18/92 
4-Nitrophenol ND 50 1.0 01/18/92 
Dibenzofuran ND 5.0 1.0 01/18/92 



RBCE. 
2a 
iveds 01/16/92 

MPIE ID C53-06-14 

KEBL KBFGXT 
Results by SffiBplR' 

FRACTION 14A TEST CODE 625 

Kagk OEdar 0 92-01-040 
Continued From Above 

NAME SBNIT-TFRTLAHLIWI <N MRI-WR 

Pentachlorobenzene 
2,4-Dinitrotoluene 
1-Naphthylamine 
2-Naphthylamine 
2,3,4,6-Tetrachlorophenol 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-roethylphenol 
Diphenylamine 
N-Nitrosodiphenylamine 
Azobenzene 
4-Bromophenyl-phenylether 
Phenacetin 
Hexachloroben zene 
4-Aminobiphenyl 
Pentachlorophenol 
Pronamide 
Phenanthrene 
Anthracene 
D i-n-butylphthalate 
Fluoranthene 
Benzidine 
Pyrene 
p-Dimethylaminoazobenzene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octyl phthalate 
7,12-Dimethylbenz(a)anthrace 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
3-Methylcholanthrene 
Dibenz(a,j)acridine 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 

lected 01/16/92 Category 

ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 10 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 30 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND ' 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 20 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 

Notes and Definitions for this Report: 

01/17/92 EXTRACTED _ 
ANALYST TT 
FILE ID 
UNITS 
BATCH_ID 
COMMENTS 

>AE753 
uq/L 

625-76 
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SGA ?9 
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AMPLE ID 03-00-15 

ISXNEI RSFQIS 
KAEOLTS BY FLFIIWPLM 

Kork Ontwr # 92-Q1-040 

TEST CODE 624 FRACTION 15A 
Date & Time Collected 01/16/92 

NAME VolatiJjffl_iii_w|ter_ 
Category 

PARAMETER RESULT LIMIT D_F DATE_ANAL 

D ichlorodifluorcmethane ND 20 100 01/17/92 
Chloromethane ND 10 100 01/17/92 
Vinyl Chloride ND 10 100 01/17/92 
Bromomethane ND 10 100 01/17/92 

01/17/92 Chloroethane ND 10 100 
01/17/92 
01/17/92 

Trichlorofluoromethane ND 10 100 01/17/92 
Ethanol ND 20 100 01/17/92 
1,1-Dichloroethene ND 3.0 100 01/17/92 
Acrolein ND 10 100 01/17/92 
Acetone . ND 20 100 01/17/92 
Iodcmethane ND 10 100 01/17/92 
Carbon Disulfide ND 5.0 100 01/17/92 
Methylene chioride ND 5.0 100 01/17/92 
Trans-1,2-Dichloroethene ND 3.0 100 01/17/92 
Acrylonitrile ND 10 100 01/17/92 
1,1-Dichloroethane ND 3.0 100 01/17/92 
2-Butanone ND ' 20 100 01/17/92 
cis-1,2-Dichloroethene ND 3.0 100 01/17/92 
Chloroform ND 3.0 100 01/17/92 
1,2-Diehioroethane ND 3.0 100 01/17/92 
Vinyl Acetate ND 20 100 01/17/92 
1,1,1-Trichloroethane ND 3.0 100 01/17/92 
Carbon Tetrachloride ND 3.0 100 01/17/92 
Benzene ND 3.0 100 01/17/92 
Trichloroethene ND 3.0 100 01/17/92 
1,2-Dichloropropane ND 5.0 100 01/17/92 
Bromodichloromethane ND 3.0 100 01/17/92 
Dibromomethane ND 10 100 01/17/92 
2—Chloroethyl vinyl ether ND 10 100 01/17/92 
cis-1,3-Dichlorqpropene ND 3.0 100 01/17/92 
trans—1,3-Dichloropropene ND 5.0 100 01/17/92 
Ethyl methacrylate ND 10 100 01/17/92 
1,1,2-Trichloroethane ND 5.0 100 01/17/92 
Dibromochloromethane ND 3.0 100 01/17/92 
Bromoform ND 5.0 100 01/17/92 
4-Methyl-2-Pentanone ND 20 100 01/17/92 
Toluene ND 3.0 100 01/17/92 
2-Hexanone ND 20 100 01/17/92 
1,1,2,2-Tetrachloroethane ND 3.0 100 01/17/92 
Tetrachloroethene . ND 3.0 100 01/17/92 
Chlorobenzene ND 3.0 100 01/17/92 
Ethylbenzene ND 3.0 100 01/17/92 

01/17/92 Xylene(total) ND 3.0 100 
01/17/92 
01/17/92 

Styrene ND 3.0 100 01/17/92 
cis-1,4-Dichloro-2-Butene ND 10 100 01/17/92 

01/17/92 1,2,3-Trichloropropane ND 10 100 
01/17/92 
01/17/92 

trans-1,4-Dichloro-2-Butene ND 10 100 01/17/92 

Notes and Definitions for this Report: 



ETAL HHHMV" 
PPFFLILTA BY SAMPLE 

KAILC ONTWR 0 92—0X-Q4C 
CONTINUED FRCRA ABOVE 

FRACTION ISA TEST CODE 624 NAME VolnfrnpiB In 
Date & Time Collected 01/16/92 Category 

ANALYST CL 
FILE ID >2B921 
UNITS uq/L 
BATCH_ID VOA-92-006 
COMMENTS 
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MPLE ID 053-00—16 

KFFIL REPORT 
REEOLTA BY SAMPLE 

FRACTION 16&. TEST CODE 625 
Late & Time Collected 01/16/92 

BODE ORDER 0 92—QL-O-SO 

NAME Rrni'-volatilfifl in cater 
Category 

PARAMETER RESULT LIMIT D F DATE ANAL 

N-NitroBodimethylamine 
2-Picoline 
Methyl_methaneeulfonate 
Ethyl methanesulfonate 
Phenol 
Aniline 
bis(2-chloroethyl) ether 
2-Chloropheno1 
1.3-D ichlorobenzene 
1.4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2chloroisopropyl)ether 
Acetophenone 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
N itrobenzene 
N-Nitrosopiperidine 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic acid 
bis(2-Chloroethoxy)methane 
a,a-Dimethylphenethylamine 
2,4-Dichlorophenol 
1.2.4-Trichlorobenzene 
Naphthalene 
2,6-Dichlorophenol 
4-Chloroaniline 
Hexachlorobutadiene 
N-Nitroso—di-n-butylamine 
4-Chloro-3-methy lphenol 
2-Methylnaphthalene 
1,2,4,5-Tetrachlorobenzene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2.4.5-Trichlorophenol 
2-Chloronaphthalene 
1-Chloronaphthalene 
2-Nitroaniline 
Dimethyl phthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-N itrophenol 
Dibenzofuran 

ND 10 1.0 8/92 
ND 50 1.0 8/92 
ND 50 1.0 8/92 
ND 50 1.0 8/92 
ND 10 1.0 8/92 
ND 10 1.0 8/92 
ND 5.0 1.0 8/92 
ND 10 1.0 8/92 
ND 5.0 1.0 8/92 
ND 5.0 1.0 8/92 
ND 10 1.0 8/92 
ND 5.0 1.0 8/92 
ND 10 1.0 8/92 
ND 5.0 1.0 8/92 
ND 50 1.0 8/92 
ND 10 1.0 8/92 
ND 5.0 1.0 8/92 
ND 5.0 1.0 8/92 
ND 5.0 1.0 8/92 
ND 50 1.0 8/92 
ND 5.0 1.0 8/92 
ND 10 1.0 8/92 
ND 10 1.0 8/92 
ND 50 1.0 8/92 
ND 10 1.0 8/92 
ND 50 1.0 8/92 
ND 10 1.0 8/92 
ND 5.0 1.0 8/92 
ND 5.0 1.0 8/92 
ND 50 1.0 8/92 
ND 20 1.0 8/92 
ND 5.0 1.0 8/92 
ND 50 1.0 8/92 
ND 10 1.0 8/92 
ND 5.0 1.0 8/92 
ND 50 1.0 8/92 
ND 5.0 1.0 8/92 
ND 10 1.0 8/92 
ND 10 1.0 8/92 
ND 5.0 1.0 8/92 
ND 50 1.0 8/92 
ND 50 1.0 8/92 
ND 5.0 1.0 8/92 
ND 5.0 1.0 8/92 
ND 

o
 • 

in 

1.0 8/92 
ND 50 1.0 8/92 
ND 5.0 1.0 8/92 
ND 50 1.0 8/92 
ND 50 1.0 8/92 
ND 5.0 1.0 8/92 



32 
wed: 01/16/92 

grot. REPORT 
Results by Smnple 

Kark Order 0 92-01-040 
Continued From Above 

LE ID Ĉ -OO-16 TEST CODE 625 FRACTION 16ft 
Date & Time Collected 01/16/92 

NAME Semi—Vol at i lew in water 
Category 

Pentachlorobenzene 
2,4-Dinitrotoluene 
1-Naphthylamine 
2-Naphthylamine 
2,3,4,6-Tetrachlorophenol 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
Diphenylamine 
N-N itrosodiphenylamine 
Azobenzene 
4-Bromopheny1-phenylether 
Phenacetin 
Hexachlorobenzene 
4-Aminobiphenyl 
Pentachlorophenol 
Pronamide 
Phenanthrene 
AJ .thracene 
Di-n-butylphthalate 
Fluoranthene 
Benzidine 
Pyrene 
p-Dimethylaminoazobenzene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octyl phthalate 
7,12-Dimethylbenz (a) anthrace 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
3-Methylcholanthrene 
Dibenz(a,j)acridine 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 

ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 10 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 30 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 20 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 : 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 50 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 
ND 5.0 1.0 01/18/92 

Notes and Definitions for this Report: 

01/17/92 EXTRACTED _ 
ANALYST TT 
FILE ID 
UNITS 
BATCH_ID 
COMMENTS 

>AE754 
ug/L 

625-76 



SUMMARY DATA SHEETS 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA METHOD 8240 

|b Sample No.: 011792BLANK 

i->aNumber: VOA1-92-010 

Jjta File: >1V946 

Jmple wt/vol: 5.0 mL 

alyst: CORA 

llution Factor: 1.00000 

CAS NO. COMPOUND 

Client Sample No.: 011792BLANK 

Client: ETAL 

Matrix: WATER 

Date Received: 00/00/00 

Date Analyzed: 01/17/92 

CONCENTRATION 
UNITS: 
ug/L Q 

75-71-8 
74-87- 3 
75-01- 4 
74-83- 9 
75-00- 3 
75-69-4 
64-17-5 
75-35-4 
107-02-8 
67-64-1 
74-88- 4 
75-15- 0 
75-09-2 
156-60-5 
107-13-1 
75-34-3 
78-93- 3 
156-59-2 
67-66-3 
107-06- 2 
108-05- 4 
71-55-6 
56-23-5 
71-43-2 
79-01- 6 
78-87- 5 
75-27-4 
74-95-3 
110-75-8 
10061-01-5— 
10061-02-6— 
97-63-2 
79-00- 5 

Dichlorodifluoromethane_ 
Chloromethane 
Vinyl Chloride_ 
Bromomethane 
Chloroethane 
Trichlorofluoromethane_ 
Ethanol 
1, i-Dichloroethene_ 
Acrolein 
Acetone 
Iodomethane 
Carbon Disulfide 
Methylene_Chloride 
trans-1,2-Dichloroethene_ 
Acrylonitrile_ 
1,l-Dichloroethane 
2-Butanone 
cis-1,2-Dichloroethene_ 
Chloroform 
1,2-Dichloroethane_ 
Vinyl AcetateL 

1,1,l-Trichloroethane_ 
Carbon Tetrachloride_ 
Benzene .. 
Trichloroethene 
1,2-Dichloropropane_ 
Bromodichloromethane_ 
Dibromomethane 
2-Chloroethylvinyl_ether_ 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene_ 
Ethyl Methacrylate_ 
1,1,2-Trichloroethane_ 

20. |U 
10. |U 
10. iu 
10 . |U 
10. |U 
10. |U 
20. |U 
3 . |U 
10. |u 
20. |U 
10. |U 
5. |U 
5. iu 
3 . iu 
10. iu 
3 . iu 
20. iu 
3 . iu 
3 . |U 
3 . |U 
20. |U 
3 . iu 
3 . |U 
3 . |U 
3 . iu 
5. |U 
3 . iu 
10. iu 
10. |U 
3 . iu 
5. iu 
10. |U 
5. IU 

U = Compound undetected at the listed practical quantitation limit 
@ = Compound was found in sample. B = Compound was found in blank 

Page 1 of 2 



I 

1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA METHOD 8240 

Sample No.: 011792BLANK 

Number: VOA1-92-010 

o|ta File: >1V946 

Wnple wt/vol: 5.0 mL 

Analyst: CORA 

I 

I 

.ution Factor; 

CAS NO. 

to 

1.00000 

COMPOUND 

Client Sample No.: 011792BLANK 

Client: ETAL 

Matrix: WATER 

Date Received: 00/00/00 

Date Analyzed: 01/17/92 

CONCENTRATION 
UNITS: 
ug/L 

124-48-1-
75-25-2— 
108-10-1-
108-88-3-
591-78-6-
79-34-5— 
127-18-4-
108-90-7-
100-41-4-
95-47-6— 
100-42-5-
1476-11-5 
96-18-4— 
110-57-6-

Dibromochloromethane_ 
Bromoform 
4-Methyl-2-pentanone_ 
Toluene 
2-Hexanone 
1,1,2,2-Tetrachloroethane_ 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
Xylene (total) 
Styrene_ 
cis-1,4-Dichloro-2-Butene_ 
1,2,3-Trichloropropane_ 
trans-1,4-Dichloro-2-Butene_ 

3 . 
1 
|U 

5 . |U 
20 . |U 
3 . |U 
20 . |U 
3 . |U 
3 . |U 
3 . |U 
3 . |U 
3 . |U 
3 . |U 
10. |U 
10. |U 
10. |U 

1 
U «= Compound undetected at the listed practical quantitation limit, 
@ = Compound was found in sample. B = Compound was found in blank. 

"Page 2 of 2 



I3A LABORATORY CONTROL WATER SAMPLE SPIKE/SPIKE DUPLICATE RECOVERY 

Name: === ETAL === 

^at^^nalyzed: 01/17/92 

rtJllyst: CORA 

1 

* 
I 
| l,l-Dichloroethene_ 
.™Trichloroethene 
Benzene 
| T?oluene_ 

COMPOUND 

Lab Sample No.: 011792BLANK 

Batch Number: VOA1-92-010 

NCR Number: 

SPIKE | SAMPLE | LCS 
ADDED |CONCENTRATION|CONCENTRATION 
(ug/L) | (ug/L) | (ug/L) 

LCS | 
% I 
REC #| 

QC | 
LIMITS| 
REC. I 

I 

...Chlorobenzene 

I 

I 

50 
50 
50 
50 
50 

00 | 
00 j 

00 | 
00 j 
00 j 

0. 00 | 
0. 00 j 
0. 00 | 
0. 00 | 
0 . 00 I 

I .  

43 . 
46, 
4 7 , 
49 , 
45, 

00 
00 
00 
00 
00 

86 
92 
94 
97 
90 

61-145| 
71-120 j 
76-127| 
76-125 j 
75-130| 

I 

I 
| COMPOUND 

| Jl,i-Dichloroethene_ 
j Trichloroethene 
j—Benzene 
jBroluene 
|BCI 

SPIKE LCSD | LCSD | 1 
ADDED CONCENTRATION| % | % 1 QC LIMITS 
(ug/L) (ug/L) | REC # | RPD #| RPD | REC. 

50.00 39.00| 78 | 9 I 14 |61-145 
50.00 49.00| 98 | 6 I 14 |71-120 
50. 00 47.00| 94 | 0 1 „ 11 |76-127 
50.00 53.00| 106 | 8 1 13 |76-125 
50. 00 47.00| 93 | 

1 
3 I 

1 
13 |75-130 

1 
:hlorobenzene 

I—-

I 

Column to be used to flag recovery and RPD values with an asterisk 

J^Values outside of qc limits 

5 -.outside limits 

i 

i  

i 
I 

i 

ID: 0 out of 
like Recovery: 0 out of 10 outside limits 

MMENTS: 

FORM III VOA-1 1/87 Rev. 

I 



I 

2A 
WATER VOLATILE SURROGATE RECOVERY 

^3 Name:=== ETAL === 

"a^^Analyzed: 1/17/92 

Bklyst: CORA 

Batch Number: VOA1-92-010 

NCR Number: 

to 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 
SAMPLE NO. 

011792BLAN 
LCS 
01—040—01A 
01 —04 0 —03A 
01-040-05A 
01 —04 0 —07A 
01 —04 0 —09A 
01-04 0-11A 
01-04 0-13A 
LCSD 
01-04 0-01A 
01-04 0-03A 
01—04 0-05A 
01-04 0-07A 

SI 
(TOL)# 

109 
100 
90 
102 
108 
103 
100 
108 
107 
105 
102 
107 
109 
104 

S2 
(BFB)# 

105 
103 
113 
99 
105 
103 
102 
111 
109 
110 
101 
105 
104 
103 

S3 
(DCE)# 

97 
95 
37 
82 
91 
92 
90 
97 
94 
107 
100 
104 
106 
100 

OTHER 

)UDO 
•I'.too 
i: /DO 
/: 'DO 

TOT 
OUT 

0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

r_ 
• QC LIMITS 

51 (TOL) = Toluene-d8 (88-110) 
52 (BFB) = Bromofluorobenzene (86-115) 
53 (DCE) = 1,2-Dichloroethane-d4 (76-114) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

1 of 1 
FORM II V0A-1 1/87 Rev, 

I 



I 

1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA METHOD 8240 

jĵ > Sample No.: 011892BLANK 

Number: VOA1-92-011 

:a File: >1V964 

*mple wt/vol: 5.0 

Analyst: THIZAR 

mL 

Lution Factor: 1.00000 

i 

CAS NO COMPOUND 

Client Sample No. : 011892BLANK 

Client: ETAL 

Matrix: WATER 

Date Received: 00/00/00 

Date Analyzed: 01/18/92 

CONCENTRATION 
UNITS: 
ug/L Q 

75-71-8 
74-87- 3 
75-01- 4 
74-83- 9 
75-00- 3 
75-69-4 
64-17-5 
75-35-4 
107-02-8 
67-64-1 
74-88- 4 
75-15- 0 
75-09-2 
156-60-5 
107-13-1 
75-34-3 
78-93- 3 
156-59-2 
67-66-3 
107-06- 2 
108-05- 4 
71-55-6 
56-23-5 
71-43-2 
79-01- 6 
78-87- 5 
75-27-4 
74-95-3 
110-75-8 
10061-01-5 
10061-02-6 
97-63-2 
79-00- 5 

Dichlorodifluoromethane_ 
Chloromethane 
Vinyl Chloride_ 
Bromomethane_ 
Chloroethane 
Trichlorofluoromethane_ 
Ethanol 
1, l-Dichloroethene_ 
Acrolein 
Acetone 
Iodomethane 
Carbon Disulfide 
Methylene_Chloride 
trans-1,2-Dichloroethene_ 
Acrylonitrile_ 
1, i-Dichloroethane_ 
2-Butanone 
cis-1,2-Dichloroethene_ 
Chloroform 
1,2-Dichloroethane_ 
Vinyl Acetate 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
Dibromomethane 
2-Chloroethylvinyl_ether_ 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene_ 
Ethyl Methacrylate_ 
1,1,2-Trichloroethane_ 

20. |U 
10. |U 
10. |U 
10. |U 
10. iu 
10. ju 
20. iu 
3 . iu 
10 . |U 
20 . iu 
10 . iu 
5. iu 
7 . i @ 
3 . |U 
10 . iu 
3 . |U 

20. iu 
3 . iu 
3 . iu 
3 . iu 

20. iu 
3 . iu 
3 . |U 
3 . |U 
3 . u 
5. iu 
3 . |U 
10. iu 
10. iu 
3 . iu 
5. iu 
10. |U 
5. IU 

U = Compound undetected at the listed practical quantitation limit. 
0 = Compound was found in sample. B = Compound was found in blank. 

Page 1 of 2 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA METHOD 8240 I 

jjp Sample No.: 011892BLANK 

Number: VOA1-92-011 

i^:a File 

I 
t 

>1V964 

pie wt/vol: 5.0 mL 

lyst: THIZAR 

ution Factor: 1.00000 

CAS NO, COMPOUND 

Client Sample No.: 011892BLANK 

Client: ETAL 

Matrix: WATER 

Date Received: 00/00/00 

Date Analyzed: 01/18/92 

CONCENTRATION 
UNITS: 
ug/L 

124-48-1-
75-25-2— 
108-10-1-
108-88-3-
591-78-6-
79-34-5— 
127-18-4-
108-90-7-
100-41-4-
95-47-6— 
100-42-5-
1476-11-5 
96-18-4— 
110-57-6-

Dibromochloromethane_ 
Bromoform 
4-Methyl-2-pentanone_ 
Toluene 
2-Hexanone 
1,1,2,2-Tetrachloroethane_ 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
Xylene (total) 
Styrene 
cis-1,4-Dichloro-2-Butene 
1,2,3-Trichloropropane_ 
trans-1,4-Dichloro-2-Butene 

U = Compound undetected at the listed practical quantitation limit 
@ = Compound was found in sample. B = Compound was found in blank 

Page 2 of 2 



I 

3A 
LABORATORY CONTROL WATER SAMPLE SPIKE AND SPIKE DUPLICATE RECOVERY 

|̂b Name: === ETAL === 

Da^^Analyzed: 1/18/92 

ilyst: CORA 

Lab Sample No.: 011892BLANK 

Batch Number: VOA1-92-011 

NCR Number: 

I 

I 

COMPOUND 

|Tl,l-Dichloroethene_ 
1 Trichloroethene 

lenzene 
'oluene 

SPIKE SAMPLE LCS | LCS 1 QC 
ADDED CONCENTRATION CONCENTRATION| % |LIMITS 
(ug/L) (ug/L) (ug/L) | REC #| REC. 

50. 00 0 . 00 39.00| 78 
- 1 
|61-145 

50. 00 0 . 00 52.00| 103 | 71-120 
50. 00 0. 00 53.00| 105 |76-127 
50 . 00 0. 00 57.00| 113 | 76-125 
50. 00 0. 00 51.00| 

1 
101 | 75-130 

1 

,* 
I C 

I 

I 

Chlorobenzene 

Pi: MPOUND 

SPIKE LCSD | LCSD 1 
ADDED CONCENTRATION| % 1 % 1 QC LIMITS ' 
(ug/L) (ug/L) | REC #| RPD #| RPD | REC-. 

50. 00 40.00| . 79 | 1 1 14 |61-145 
50.00 47.00| 94 | 9 1 14 |71-120 
50:00 52.00| 104 | 0 1 11 |76-127 
50.00 56.00| 112 | O 1 13 |76-125 
50. 00 50.00| 99 | 

1 
2 | 

1 
13 |75-130 

1 

l-Dichloroethene_ 
brichloroethene 

j Benzene 
'^Toluene 
.#* Chlorobenzene 

1 
# Column to be used to flag recovery and RPD values with an asterisk 

JLalues outside of qc limits 

1 

;C£IME 

I 
I 

I 

0 out of 
ke Recovery: 

5 outside limits 
0 out of 10 outside limits 

NTS; 

FORM III VOA-1 1/87 Rev. 

I 



I 

I 

2A 
WATER VOLATILE SURROGATE RECOVERY 

Name:=== ETAL === 

rjall^Analyzed: 01/18/92 

lyst: THIZAR 

Batch Number: VOA1-92-011 

NCR Number: 

« 

I  

a 
i 

i 

I 

I 

I 

I 

I 

I 

I 

I 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 1 si S2 S3 
SAMPLE NO. I(TOL)# (BFB)# (DCE)# 

011892BLAN | 104 104 94 
LCS | 106 103 92 
LCSD | 97 94 96 
01 —04 0 —01A | 99 100 97 
01-04 0-15A 1 106 103 85 

OTHER 

10,000 
1: 50 

TOT 
OUT 

0 
0 
0 
0 
0 

1 of 

QC LIMITS 
51 (TOL) = Toluene-d8 (88-110) 
52 (BFB) = Bromofluorobenzene (86-115) 
53 (DCE) = 1,2-Dichloroethane-d4 (76-114) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

FORM II VOA-1 1/87 Rev, 

I 



I 

1A 
VOLATILE ORGAKICS ANALYSIS DATA SHEET 

EPA METHOD 8240 

Sample No.: 011892BLANK 

Number: VOA2-92-006 

Jita File: >2B910 

Imple wt/vol: 5.0 mL 

alyst: CORA 

.lution Factor: 1.00000 

1 

I 

I 

to 

I 

I 

I 

I 

I 

I 

I 

V 

CAS NO. COMPOUND 

Client Sample No.: 011892BLANK 

Client: ETAL 

Matrix: WATER 

Date Received: 00/00/00 

Date Analyzed: 01/17/92 

CONCENTRATION 
UNITS: 
ug/L 

75-71-8 
74-87- 3 
75-01- 4 
74-83- 9 
75-00- 3 
75-69-4 
64-17-5 
75-35-4 
107-02-8 
67-64-1 
74-88- 4 
75-15- 0 
75-09-2 
156-60-5 
107-13-1 
75-34-3 
78-93- 3 
156-59-2 
67-66-3 
107-06- 2 
108-05- 4 
71-55-6 
56-23-5 
71-43-2 
79-01- 6 
78-87- 5 
75-27-4 
74-95-3 
110-75-8 
10061-01-5 
10061-02-6 
97-63-2 
79-00- 5 

Dichlorodifluoromethane 
Chloromethane " 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Ethanol 
1,l-Dichloroethene_ 
Acrolein ~ 
Acetone 
Iodomethane 
Carbon Disulfide_ 
Methylene_Chloride_ 
trans-1,2-Dichloroethene 
Acrylonitrile 
1,l-Dichloroethane_ 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
Vinyl Acetate, 
1,1,l-Trichloroethane_ 
Carbon Tetrachloride^ 
Benzene 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
Dibromomethane 
2-Chloroethylvinyl_ether 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl Methacrylate 
1,1,2-Trichloroethane 

20. |U 
10. |U 
10. |U 
10. |U 
10. u  
10. i u  
20 . i u  

3  .  i u  
10. i u  
20. |U 
10. |U 
5. ' i u  
5 . i u  
3 . |U 

10. i u  
3 . i u  
20. i u  
3 . i u  
3 . i u  
3 . u  

20. u  
3. |U 
3 . |U 
3 . u  
3. |U 
5. i u  
3 . |U 
10. u  
10. i u  
3 . u  
5. |U 
10. i u  
5. IU 

U 
@ 

Compound undetected at the listed practical quantitation limit. 
Compound was found in sample. B = Compound was found in blank. 

Page 1 of 2 ; 

I 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA METHOD 8240 

lb Sample No.: 011892BLANK 

Number: VOA2-92-006 

£ta File: >2B910 

Kmple wt/vol: 5.0 mL 

alyst: CORA 

#n ution Factor: 1.00000 

CAS NO. COMPOUND 

Client Sample No.: 011892BLANK 

Client: ETAL 

Matrix: WATER 

Date Received: 00/00/00 

Date Analyzed: 01/17/92 

CONCENTRATION 
UNITS: 
ug/L 

124-48-1-
75-25-2— 
108-10-1-
108-88-3-
591-78-6-
79-34-5— 
127-18-4-
108-90-7-
100-41-4-
95-47-6— 
100-42-5-
1476-11-5 
96-18-4— 
110-57-6-

Dibromochloromethane_ 
Bromoform 
4-Methyl-2-pentanone_ 
Toluene 
2-Hexanone 
1,1,2,2-Tetrachloroethane_ 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
Xylene (total) 
Styrene_ 
cis-1,4-Dichloro-2-Butene_ 
1,2,3-Trichloropropane_ 
trans-1,4-Dichloro-2-Butene 

3 . |U 
5. |U 

20. 1 u  
3 . ju 
20. iu 
3 . iu 
3 . iu 
3 . iu 
3 . iu 
3 . |U 
3 . iu 

10. |U 
10. |U 
10. IU 

U = Compound undetected at the listed practical quantitation limit. 
@ = Compound was found in sample. B = Compound was found in blank. 

Page 2 of 2 



I 

3A 
LABORATORY CONTROL WATER SAMPLE SPIKE/SPIKE DUPLICATE RECOVERY 

lb Name:—= ETAL === 

Da Analyzed: 01/17/92 

j^alyst: CORA 

I 

Lab Sample No.: 011892BLANK 

Batch Number: VOA2-92-006 

NCR Number: 

COMPOUND 

SPIKE 
ADDED 
(ug/L) 

SAMPLE 
CONCENTRATION 

(ug/L) 

LCS 
CONCENTRATION 

(ug/L) 

LCS 
% 
REC # 

QC 
LIMITS 
REC. 

1,l-Dichloroethene_ 
Trichloroethene ~ 
jBenzene 
Toluene 

| Chlorobenzene 

50. 00 
50. 00 
50. 00 
50. 00 
50. 00 

0. 00 
0. 00 
0. 00 
0. 00 
0. 00 

41. 00 
48 . 00 
47 . 00 
47 . 00 
48 . 00 

82 
95 
94 
94 
96 

61-145 
71-120 
76-127 
76-125 
75-130 

I 

MPOUND 

SPIKE | LCSD 
ADDED I CONCENTRATION 
(ug/L) | (ug/L) 

LCSD 
% 
REC # 

% 
RPD f 

QC 
RPD 

LIMITS | 
| REC. | 

I 

: 

|l, l-Dichloroethene_ 
richloroethene " 
Benzene 
oluene 
hlorobenzene 

I 

50.00| 
50.00 j 
50. 00 j 
50.00 j 
50.001 

44 . 00 
46. 00 
44.00 
45. 00 
46.00 

88 
91 
87 
90 
92 

7 
4 
7 
4 
4 

14 
14 
11 
13 
13 

£ Column to be used to flag recovery and RPD values with ah asterisk 

tf^alues outside of qc limits 

f: 
;^im: 

i 

i '  

0 out of 
ike Recovery: 

5 outside limits 
0 out of 10 outside limits 

ENTS: 

:  | = = = = = = |  

|61-145| 
j 71-120 j 
|76-127| 
| 76-125| 
|75-130| 
I I 

FORM III VOA-1 1/87 Rev. 

I 



I 

2A 
WATER VOLATILE SURROGATE RECOVERY 

Jb Name:=== ETAL === 

Oat^P^nalyzed: 1/17/92 

jjjilyst: CORA 

Batch Number: VOA2-92-006 

NCR Number: 

• 

I* 

EPA 1 si S2 S3 OTHER TOT 

1 
SAMPLE NO. I(TOL)# (BFB)# (DCE)# OUT 

• 01 I 011892BLAN 1 96 87 106 0 
I 02 I LCS | 99 89 103 0 

03 | LCSD | 100 89 108 0 
a 041 01 — 04 0—09A | 99 89 113 1:100 0 
I 051 01-04 0-11A | 97 86 111 1:100 0 
• 06 I 01-04 0-13A 1 06 87 112 1:100 0 

07 | 01—04 0 —15A 1 96 89 110 1:100 0 
1 08 1 
V 09 j 

10 | 
• 111 
| 12 j 

13 1 
_ 14 | 
• 151 

16 j 

171 

IA 
•W 19 | 

20 | 
m 211 
• 22 j 

23 j 
m 24 1 
I 251 
• 261 

27 | 
• 28 | 
| 29 j 

30 | 

V 09 j 
10 | 

• 111 
| 12 j 

13 1 
_ 14 | 
• 151 

16 j 

171 

IA 
•W 19 | 

20 | 
m 211 
• 22 j 

23 j 
m 24 1 
I 251 
• 261 

27 | 
• 28 | 
| 29 j 

30 | 

V 09 j 
10 | 

• 111 
| 12 j 

13 1 
_ 14 | 
• 151 

16 j 

171 

IA 
•W 19 | 

20 | 
m 211 
• 22 j 

23 j 
m 24 1 
I 251 
• 261 

27 | 
• 28 | 
| 29 j 

30 | 

V 09 j 
10 | 

• 111 
| 12 j 

13 1 
_ 14 | 
• 151 

16 j 

171 

IA 
•W 19 | 

20 | 
m 211 
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51 (TOL) = Toluene-d8 (88-110) 
52 (BFB) = Bromofluorobenzene (86-115) 
53 (DCE) = 1,2-Dichloroethane-d4 (76-114) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 
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U  =  C o m p o u n d  u n d e t e c t e d  a t  t l i e  
id •= L o in pi o IJ n o was 1:ound in samp 

l i s t e d  p r a c t i c a l  q u a n t  i  t a t  i  o n  l i m i t  
e  .  B  • =  L  o  m  p i  o  u  r  1  d  u  a  s  t  o  u  n  d  i  n  b  I  a  r i  k  .  
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APPENDIX B;-

MONITORING WELL SAMPLING PROTOCOL 

Sampling was conducted using disposable polyethylene bailers having controlled flow 

emptying devices. Samples were collected in clean-40-milliliter glass vials having lids with 

Teflon lined septa and containing hydrochloric acid as a preservative. 

Subsequent to collection, each vial was visually checked to ensure no air was entrapped 

within the vial. A sample label was then affixed to each vial and contained the following 

information: date, job number, well number, sample.number, collectors initials and requested 

analysis. A custody seal was placed across each container lid to ensure sample integrity prior 

to analysis. Sealed and labeled sample containers were placed immediately into an ice chest 

containing blue ice for transport to the analytical laboratory at the end of the field day. Chain-

of-custody forms were completed in the field and accompanied the samples to the analytical 
laboratory. 
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simoiKio inc. 
6695 E. Pacific Coast Hwy 
Long Beach, CA 90803 

January 21, 1991 
Telephone (213) 430-6500 
Fax (213) 430-1271 

Amoco Chemical Company 
1225 West 196th Street 
Torrance, California 90502 

Attention: Mr. Robert Dorr 
Environmental Coordinator 

Subject: Report of Groundwater Sampling and Analysis 
Amoco Chemical Facility 
1225 West 196th Street 
Torrance, California 
Pro-iect No. 512-345 

Dear Mr. Dorr: 

Presented herewith is the report of groundwater sampling performed 
by Simon-EEI Inc. This assessment was performed at the request of 
Amoco, Inc. to monitor the concentration volatile and semi-volatile 
organic compounds in six groundwater monitoring wells at the 
subject site. 

We trust this report meets your current requirements. Should you 
have questions regarding the results contained herein, or require 
further clarification, please contact us. We appreciate the 
opportunity to be of continued service to Amoco. 

Respectfully, 

Ti 111aarEr. Tfalbert 
Project Hydrogeologist 

Norman, Oklahoma Long Beach, California Martinez, California Houston, Texas 
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REPORT OF GROUNDWATER SAMPLING AND ANALYSIS 
AMOCO CHEMICAL COMPANY 
TORRANCE, CALIFORNIA 

1.0 INTRODUCTION 

Amoco Chemical Company operates a facility at 1225 West 196th 

Street, Torrance, California for the conversion of styrene monomer 

to styrene polymer (Figure 1). Initial groundwater samples were 

obtained from the six groundwater monitoring wells located onsite 

in early 1989 and analyzed by Amoco's laboratory in Joliet, 

Illinois. Results reported verbally by Amoco to Engineering 

Enterprises, Inc. indicated no organic compounds were detected. 

Simon-EEI was again requested by Amoco to collect groundwater 

samples from the wells in February, 1990. Results from this event 

indicated the presence of volatile organic compounds in all wells. 

Confirmation sampling and analysis was conducted three weeks after 

previous event with samples sent to two independent laboratories. 

Reported results verified the previously reported concentrations. 

Amoco requested Simon-EEI to conduct groundwater sampling and 

analysis in December, 1990. This report contains the results of 

that groundwater sampling event performed by Simon. 

2.0 PURPOSE 

The purpose of the groundwater sampling was to evaluate the 

concentration of volatile and semi-volatile organic compounds in 

groundwater samples collected from onsite monitoring wells. 

1 
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3.0 SCOPE OF WORK 

To achieve the purpose stated above, the following scope of work 

was performed: 

o Groundwater samples from the six onsite groundwater 
monitoring wells were collected in accordance with SW846 
and EPA protocol; 

o Groundwater samples were chemically analyzed using EPA 
methods 8240 and 8270 for volatile and semi-volatile 
organic compounds, respectively; and, 

o This report was prepared to present analytical data and 
concentration trends over time. 

4.0 GROUNDWATER SAMPLING METHODOLOGY 

Groundwater sampling was conducted on the six groundwater 

monitoring wells located onsite (Figure 2). Prior to sampling, 

wells were gauged to identify depth of water, depth of well and 

volume of water within the well bore. Wells were then purged of at 

least five well volumes of water using a Teflon bailer. 

Measurements of temperature, electrical conductivity and pH were 

taken during the purging process. When five well volumes of water 

had been purged and three consecutive readings had stabilized to 

within ten percent of one another, groundwater samples were 

collected for laboratory analysis. 

Groundwater samples were collected using disposable polyethylene 

bailers fitted with controlled flow emptying devices. Samples were 

collected into laboratory clean glass vials having lids with Teflon 

3 
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lined septa and containing hydrochloric acid as a preservative. 

Samples were transferred from the bailer to the vials using the 

submerged fill technique. Lids were replaced on the vials and the 

vials inverted and visually checked for the presence of entrapped 

air. Samples containing air were uncapped, refilled and rechecked. 

Samples not containing air had labels affixed which contained the 

following information: date, samplers initials, job number, well 

number, sample number and requested analyses. Appropriately sealed 

and labeled samples were then placed in an ice chest containing 

frozen blue-ice for transport to the analytical laboratory. A 

field blank was collected by pouring distilled water into a clean 

bailer and then decanting the water into sample vials. A blind 

duplicate sample was collected from well OW-4 and submitted to the 

laboratory as sample number W-22. Chain-of-custody forms were 

completed in the field and accompanied the samples to the 

laboratory. Bailers were discarded after use. 

5.0 LABORATORY ANALYSIS 

Groundwater samples were analyzed using EPA methods 8240 and 8270 

for volatile and semi-volatile organic compounds, respectively. 

Laboratory reports and chain-of-custody forms are included in 

Appendix A. 
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6.0 DISCUSSION OF RESTTT.TS 

Groundwater beneath the site occurs under water table conditions at 

an approximate depth of 75 feet below ground surface, or at an 

elevation of approximately 35 feet above mean sea level, with a 

gradient of 0.003 feet per foot to the southeast. Monitoring well 

hydrographs are included in Appendix B. 

All groundwater samples contained detectable concentrations of 

volatile organic compounds. None of the groundwater samples 

contained detectable concentrations of semi-volatile organic 

compounds. The field blank sample contained a reported 

concentration of 72 micrograms per liter (ug/L) of Di-N-octyl 

phthalate, a plasticizer. This compound was not detected in any 

groundwater samples and may therefore, be attributed to either the 

polyethylene bailer or plastic bottle in which the distilled water 

was contained. 

Maps showing detected concentrations of three organic compounds, 

1,2 dichloroethene, trichloroethylene and tetrachloroethylene are 

presented in Figures 3-5, respectively. Table 1 contains reported 

concentrations of detected compounds by well number. Graphs of 

detected volatile compound concentrations over time are contained 

in Appendix C. 

6 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on the analytical results presented above, the following 

conclusions are made: 

o Groundwater at the site occurs under water table 
conditions at a depth of 63 to 66 feet below ground 
surface with a flow direction to the southeast having a 
gradient of approximately 0.003. 

o Groundwater at the site contains detectable 
concentrations of purgeable compounds specifically 
methylene chloride, 1,1- and 1,2-dichloroethene, TCE, 
PCE, and chloroform. 

o No semi volatile compounds were detected in collected 
groundwater samples above reported detection limits. 
Butanoic acid and carboxylic acid were detected in well 
OW-1. A cyclic hydrocarbon was detected in well OW-2. 

o Concentrations of the above chemicals appear to increase 
in a downgradient direction. 

8.0 LIMITATIONS 

The conclusions and recommendations presented above are based upon: 

o Observations and measurements collected during the 
sampling of six groundwater monitoring wells; 

o Results of laboratory analyses conducted on groundwater 
samples by Analytical Technologies, Inc. of San Diego, 
California; 

It is possible that variations in groundwater conditions exist 

beyond the points explored in this assessment. Also, changes in 

groundwater conditions may occur at some future time due to 

fluctuations in rainfall, regional water uses, or other factors, 

which would alter chemical conditions presented above. 
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Simon-EEI Inc. warrants services provided in conjunction with this 

assessment were performed in a manner consistent with that level of 

care and skill ordinarily exercised by members of our profession 

currently practicing in the Los Angeles County area. No other 

warranty, express or implied, is made. 

12 



APPENDIX A 

LABORATORY REPORTS AND CHAIN-OF-CUSTODY FORMS 



AnalyticalTechnologies, Inc. Corporate Offices: 5550 Morehouse Drive San Diega CA 92121 (619) 458-9141 

ATI I.D. 012070 

Janaury 3, 1991 

Simon-EEI, Inc. 
6695 E. Pacific Coast Highway 
Long Beach, CA 90803 

Project No.: 512-345 

Attention: Bill Halbert 

On December 6, 1990, Analytical Technologies, Inc. received 
eight water samples for analyses. The samples were analyzed with 
EPA methodology or equivalent methods as specified in the 
attached analytical schedule. The symbol for "less than" 
indicates a value below the reportable detection limit. Please 
see the attached sheet for the sample cross reference. 

The results of these analyses and the quality control 
enclosed. 

data sure 

itzpatrick 
'ject Manager Q Richard M. Amano 

r- Laboratory Manager 

TJF:da 



 ̂AnalyticalTeehnologies, Inc. 
ATI I.D. 012070 

ANALYTICAL SCHEDULE 

CLIENT: SIMON-EEI, INC. 
PROJECT NAME: (NONE) 

PROJECT NO.: 512-345 

ANALYSIS TECHNIQUE REFERENCE/METHOD 

VOLATILE ORGANICS GC/MS 

SEMI-VOLATILE ORGANICS 
(BNA) GC/MS 

EPA 8240 

EPA 8270 



CLX 
A s&analyhcoltet^^lgc 

INC. 
PROJECT # 
PROJECT NAME 

512-345 
(NONE) 

ATI I.D. 012070 

DATE RECEIVED : 12/06/90 

REPORT DATE : 01/03/91 

ATI CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 
02 
03 
04 
05 
06 
07 
08 

W-00 
W-01 
W—02 
W—03 
W—04 
W-05 
W-06 
W—22 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

12/05/90 
12/05/90 
12/05/90 
12/05/90 
12/05/90 
12/05/90 
12/05/90 
12/05/90 

TOTALS 

MATRIX 

WATER 

# SAMPLES 

ATI STANDARD DISPOSAL PRACTICE 

The samples from this project will be disposed of in twenty-one (21) days froir 
the date of this report. If an extended storage period is required, please 
contact our sample control department before the scheduled disposal date. 



ÂndvfcdTwhnologiesJnc. GCMS . s 

ATI I.D. : 01207001 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

SIMON-EEI INC. 
512-345 
(NONE) 
W-00 
WATER 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/05/90 
12/06/90 
N/A 
12/15/90 
UG/L 
1 

COMPOUNDS RESULTS 

to 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
1.1.1 -TRI CHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2 -TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1.1.2 TRICHLOROETHANE 
BENZENE 
TRANS-1, 3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<10 
<10 
<1 
<1 
<5 
<20 
<1 
<1 
<1 
<1 
<1 
<1 
<20 
<1 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<5 
<10 
<10 
<1 
<2 
<1 
<1 
<1 
<1 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
,BFB (%) 
TOLUENE-D8 (%) 

110 
107 
97 



^anolylicaltechnologies^?ditionai' comfoairos (semx-qdantitated) 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 01207001 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 

1* 



A AnalyticalTechnologiesflnc. GCMS - RESULTS 

ATI I.D. : 01207002 

TEST : EPA 3240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

SIMON—EEI INC. 
512-345 
(NONE) 
w-01 
WATER 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/05/90 
12/06/90 
N/A 
12/16/90 
UG/L 
1000 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BRQMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
1,1,1-TRI CHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2, 2 -TETRACHLOROETHANE 
1, 2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRI CHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<10000 
<10000 
<1000 
<1000 

320000 
<20000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<20000 
<1000 
<1000 
<10000 
<1000 
<100J0 
<1000 
<1000 

2000 
<1000 
<1000 
<1000 
<1000 
<5000 
<10000 
<10000 
<1000 
<2000 
<1000 
<1000 
<1000 
<1000 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
BFB (%) 
TOLUENE-D8 (%) 

110 
110 
99 



' ÂnalyticdTedinologieŝ 2D1T10NAL C0MP0UNDS (SEMX-QDAHTETATED) 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 01207002 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A. 



Analy ticaiTechnologies,lnc. GCMS — RESULTS 

ATI I.D. : 01207003 

TEST : EPA 824 0 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

SIMON-EEI INC. 
512-345 
(NONE) 
W-02 
WATER 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/05/90 
12/06/90 
N/A 
12/16/90 
UG/L 
10 

COMPOUNDS RESULTS 

CHLOROMETHANE 
5R0M0METHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2 —BUTANONE (MEK) 
, 1,1-TRI CHLORO ETHANE 
ARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2, 2 -TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRI CHLORO ETHANE 
BENZENE 
TRANS-1, 3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<100 
<100 
<10 
<10 
<50 
<200 
<10 
<10 
<10 

56 
25 
<10 
<200 
<10 
<10 
<100 
<10 
<10 
<10 
<10 

3000 
<10 
<10 
<10 
<10 
<50 
<100 
<100 

420 
<20 
<10 
<10 
<10 
<10 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 
FB (%) 
OLUENE-D8 (%) 

(%) 117 
107 
98 



' ^AnoVfcQlTedinologiesJ£DITIOHaL COMPOUHDS (SEMI-QOMJTITATED) 
TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 01207003 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 



^analyticaltechnologies,lnc. gcms _ ^^5 

ATI I.D. : 01207004 

TEST : EPA 3240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

SIMON-EEI INC. 
512-345 
(NONE) 
w-03 
WATER 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/05/90 
12/06/90 
N/A 
12/16/90 
UG/L 
20 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETKANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACFTONE 
CARBON DISULFIDE 
1.1-DICHLOROETHENE 
1/1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 

1 1,1,1-TRI CHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMO DI CHLOROMETHANE 
1,1,2,2 -TETRACHLOROETHANE 
1,2 -DICHLOROPROPANE 
CIS-1,3 -DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1, 3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4 -METHYL- 2 -PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<200 
<200 
<20 
<20 
<100 
<400 
<20 
<20 
<20 

73 
<20 
<20 
<400 
<20 
<20 
<200 
<20 
<20 
<20 
<20 

2600 
<20 
<20 
<20 
<20 
<100 
<200 
<200 
290 
<40 
<20 
<20 
<20 
<20 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 
IBFB (%) 
TOLUENE-D8 (%) 

(%) 110 
108 
97 



A AnaVfca!T«hnologies,̂ DITI0NAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

) ATI I.D. : 01207004 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 

I 



ÂnciyBcalTechnologies.Inc GCHS . REsnLT3 

ATI I.D. 01207005 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

SIMON—EEI INC. 
512-345 
(NONE) 
W-04 
WATER 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/05/90 
12/06/90 
N/A 
12/17/90 
UG/L 
40 

COMPOUNDS RESULTS 

to 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2 -TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<400 
<400 
<40 
<40 
<200 
<800 
<40 

46 
<40 
330 
<40 
<40 
<800 
<40 
<40 
<400 
<40 
<40 
<40 
<40 

7200 
<40 
<40 
<40 
<40 
<200 
<400 
<400 
1600 
<80 
<40 
<40 
<40 
<40 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
jBFB (%) 
TOLUENE-D8 (%) 

104 
108 
96 



A 4^AnalyticalTechnologies^?DITI0NAL COMPOUNDS (SEMI -QUANTITATED) 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 01207005 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 

to 



^analytoltechno(ogies,lnc. sats _ results 

ATI I.D. 01207006 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

SIMON-EEI INC. 
512-345 
(NONE) 
w-05 
WATER 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/05/90 
12/06/90 
N/A 
12/16/90 
UG/L 
100 

COMPOUNDS RESULTS 

to" 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
, 1,1-TRI CHLOROETHANE 

'CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2, 2 -TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1, 3 -DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<1000 
<1000 
<100 
<100 
<500 
<2000 
<100 
<100 
<100 

670 
<100 
<100 
<2000 
<100 
<100 
<1000 
<100 
<100 • 
<100 
<100 

21000 
<100 
<100 
<100 
<100 
<500 
<1000 
<1000 

8100 
<200 
<100 
<100 
<100 
<100 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 
FB (%) 
OLUENE-D8 (%) 

(%) 121 
109 
95 



'̂ AndyticalTechnologiesftM?DITI0NAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 01207006 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 



A AnalyticalTechnologiesflnc. GCMS - RESULTS 

TEST : EPA 8 24 0 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 01207007 

CLIENT 
PROJECT 
PROJECT NAME 
CLIENT I.D. 

4 

SAMPLE MATRIX : WATER 

SIMON-EEI INC. 
512-345 
(NONE) 
W-06 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/05/90 
12/06/90 
N/A 
12/16/90 
UG/L 
100 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMGMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE. CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
1.1.1 -TRI CHLOROETHANE 
CARBON TETRACHLORIDE 
VTNYL ACETATE 
JBROMO DI CHLOROMETHANE 
1,1,2, 2 -TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1.1.2 TRICHLOROETHANE 
BENZENE 
TRANS-1, 3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4 -METHYL- 2 -PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<1000 
<1000 
<100 
<100 
<500 
<2000 
<100 
<100 
<100 

270 
<100 
<100 
<2000 
<100 
<100 
<1000 
<100 
<100. 
<100 
<100 

27000 
<100 
<100 
<100 
<100 
<500 
<1000 
<1000 

11000 
<200 
<100 
<100 
<100 
<100 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
)BFB (%) 
TOLUENE-D8 (%) 

117 
109 
96 



^Analytica!Technologies,l̂ DITI0NAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 01207007 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 



A Analy ticalTechnologies, Inc. 
GCMS - RESULTS 

ATI I.D. : 01207008 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

SIMON-EEI INC. 
512-345 
(NONE) 
VI—22 
WATER 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/05/90 
12/06/90 
N/A 
12/17/90 
UG/L 
25 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BP.OMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2, 2 -TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<250 
<250 
<25 
<25 
<125 
<500 
<25 

64 
<25 

330 
<25 
<25 
<500 
<25 
<25 
<250 
<25 
<25 
<25 
<25 

7200 
<25 
<25 
<25 
<25 
<125 
<250 
<250 

1600 
<50 
<25 
<25 
<25 
<25 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 

•
BFB (%) 
TOLUENE-D8 (%) 

102 
108 
97 



' ÂnatyfcalTethnologies,lftfDITI0NAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.0. : 01207008 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 



A Analy ticalTechnologies,lnc. 

'TEST 

GCMS - RESULTS 

REAGENT BLANK 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.0. 

SIMON—EEI INC. 
512-345 
(NONE) 
REAGENT BLANK 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

012070 
N/A 
12/15/90 
UG/L 
N/A 

COMPOUNDS RESULTS 

It 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1/1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2—BUTANONE (MEK) 
1,1,1-TRI CHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2 -TETRACHLOROETHANE 
1, 2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRI CHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<10 
<10 
<1 
<1 
<5 
<20 
<1 
<1 
<1 
<1 
<1 
<1 
<20 
<1 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1. 

<1 
<1 
<1 
<5 
<10 
<10 
<1 
<2 
<1 
<1 
<1 
<1 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-rD4 (%) 
BFB (%) 
TOLUENE-D8 (%) 

95 
105 
100 



I 
A AnalyticalTechnologies,lnc. GCMS - RESULTS 

REAGENT BLANK 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANIGS) 

CLIENT : SIMON-EEI INC. ATI I.D. : 012070 

UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 



A AnalyticalTechnologies,lnc. 

#r: 

GCMS - RESULTS 

REAGENT BLANK 

EST : EPA 3240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.0. 

SIMON—EEI INC. 
512-345 
(NONE) 
REAGENT BLANK 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

012070 
N/A 
12/16/90 
UG/L 
N/A 

COMPOUNDS RESULTS 

v 

m 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
iROMO DI CHLOROMETHANE 
,1,2,2-TETRACHLOROETHANE 

1,2—DICHLOROPROPANE 
CIS-1,3 —DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1, 3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4 —METHYL- 2—PENTANONE (MXBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<10 
<10 
<1 
<1 
6 
<20 
<1 
<1 
<1 
<1 
<1 
<1 
<20 
<1 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<5 
<10 
<10 
<1 
<2 
<1 
<1 
<1 
<1 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
BFB (%) 
TOLUENE-D8 (%) 

100 
105 
99 



A AnalyticalTechnologies,lnc GCMS - RESULTS 

REAGENT BLANK 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT : SIMON-EEI INC. ATI I.D. : 012070 

UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 

to 



AnalyticalTechnologies,lnc. QUALITY CONTROL DATA 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
ATI I.D. 012070 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

SIMON—EEI INC. 
512-345 
(NONE) 
01207001 

DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

N/A 
12/16/90 
WATER 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RP! 

1,i-DICHLOROETHENE <1 41 34 83 38 93 11 
TRICHLOROETHENE <1 • 55 49 89 46 84 6 
CHLOROBENZENE <1 55 49 83 49 83 0 
TOLUENE <2 59 52 88 51 86 2 
BENZENE <1 59 50 85 48 81 5 

% Recovery = (Spike Sample Result - Sample Result) 

Spike Concentration 

RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

Average of Spiked Sample 



A AnalyticalTechnologies, Inc. 
GCMS - RESULTS 

ATI I.D. 01207001 

TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

ii -
tr 

CLIENT 
PROJECT 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

SIMON-EEI INC. 
512-345 
(NONE) 
w-00 
WATER 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/05/90 
12/06/90 
12/10/90 
12/19/90 
UG/L 
1 

COMPOUNDS RESULTS 

9m Wr; 

N-NITROSODIMETHYLAMINE 
PHENOL 
ANILINE 
BIS(2-CHLOROETHYL) ETHER 
2-CHLOROPHENOL 
1.3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
BENZYL ALCOHOL 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
BIS(2-CHLOROISOPROPYL)ETHER 
4-METHYLPHENOL 
N—NITROSO-DI—N-PROPYLAMINE 
HEXACHLORO ETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BENZOIC ACID 
BIS (2-CHLOROETHOXY) METHANE 
2,4-DICHLOROPHENOL 
1.2.4-TRICHLOROBENZENE 
NAPHTHALENE 
4 -CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2.4.5-TRICHLOROPHENOL 
2 -CHLORONAPHTHALENE 
2 -NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
DIETHYL PHTHALATE 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<50 
<10 
<10 
<50 
<10 
<50 
<50 
<10 
<10 
<10 
<10 

(CONTINUED NEXT PAGE) 



I 

V 
ÂnoVfcclTechnologies.lnc GCMS - RESULTS MI X.D. . 01207001 

TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

COMPOUNDS RESULTS 

to 

4-CHLOROPHENYL PHENYL ETHER <10 
FLUORENE <10 
4-NITROANILINE <50 
4,6-DINITRO-2-METHYLPHENOL <50 
N-NITROSODIPHENYLAMINE <10 
4-BROMOPHENYL PHENYL ETHER <10 
HEXACHLOROBENZENE <10 
PENTACHLOROPHENOL <50 
PHENANTHRENE <10 
ANTHRACENE <10 
DI-N-BUTYL PHTHALATE <10 
FLUORANTHENE <10 
PYRENE <10 
BUTYLBENZYLPHTHALATE <10 
3,3-DICHLOROBENZIDINE <20 
BENZO(a)ANTHRACENE <10 
BIS (2-ETHYLHEXYL) PHTHALATE <10 
CHRYSENE <10 
DI-N-OCTYL PHTHALATE 72 
BENZO (b) FLUORANTHENE <10 
BENZ O (k) FLUORANTHENE <10 
BENZO(a)PYRENE <10 
INDENO(l, 2 , 3-cd) PYRENE <10 
DIBENZO(a,h)ANTHRACENE <10 
BENZO (g,h, i) PERYLENE <10 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 61 
2-FLUOROBIPHENYL (%) 82 
TERPHENYL (%) 89 
PHENOL-D6 (%) 61 
2-FLUOROPHENOL (%) 72 
2,4,6-TRIBROMOPHENOL (%) 86 



• ^̂ AnatyticalTechnologies,lncDITI0N L̂ C0MP0™DS (SEMI-QTOHTITATEB) 

TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

ATI I.D. : 01207001 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 

K* 



AnalyticalTechnologies, Inc GCMS — RESULTS 

ATI I.D. 01207002 

TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

a 7t 
CLIENT 
PROJECT 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

SIMON-EEI INC. 
512-345 
(NONE) 
w-01 
WATER 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/05/90 
12/06/90 
12/10/90 
12/19/90 
UG/L 
1 

COMPOUNDS RESULTS 

» 
* 

I 

N-NITROSODIMETHYLAMINE 
PHENOL 
ANILINE 
BIS (2-CHLOROETHYL) ETHER 
2-CHLOROPHENOL 
1.3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
BENZYL ALCOHOL 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
BIS(2-CHLOROISOPROPYL)ETHER 
4-METHYLPHENOL 
N—NITROSO—DI—N—PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BENZOIC ACID 
BIS (2-CHLOROETHOXY) METHANE 
2,4-DICHLOROPHENOL 
1,2,4 -TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2 -METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4, 6-TRI CHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2 -CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
DIETHYL PHTHALATE 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<50 
<10 
<10 
<50 
<10 
<50 
<50 
<10 
<10 
<10 
<10 

I (CONTINUED NEXT PAGE) 



GCMS - RESULTS 

£ 

to 

r1̂ AnalyticalTechnologies n̂c. ATI I>D> . 01207002 

TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

COMPOUNDS . . RESULTS 

4-CHLOROPHENYL PHENYL ETHER <10 
FLUORENE <10 
4-NITROANILINE <50 
4,6-DINITRO-2-METHYLPHENOL <50 
N-NITROSODIPHENYLAMINE <10 
4-BROMOPHENYL PHENYL ETHER <10 
HEXACHLOROBENZENE <10 
PENTACHLOROPHENOL <50 
PHENANTHRENE <10 
ANTHRACENE <10 
DI-N-BUTYL PHTHALATE <10 
FLUORANTHENE <10 
PYRENE <10 
BUTYLBENZYLPHTHALATE <10 
3,3-DICHLOROBENZIDINE <20 
BENZO (a) ANTHRACENE <10 
BIS (2-ETHYLHEXYL) PHTHALATE <10 
CHRYSENE <10 
DI-N-OCTYL PHTHALATE <10 
BENZO(b)FLUORANTHENE <10 
BENZO(k)FLUORANTHENE <10 
BENZO(a)PYRENE <10 
INDENO(1,2,3 —cd)PYRENE <10 
DIBENZO(a,h)ANTHRACENE <10 
BENZO(g,h, i) PERYLENE <10 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 10* 
2-FLUOROBIPHENYL (%) 76 
TERPHENYL (%) 63 
PHENOL-D6 (%) 57 
2-FLUOROPHENOL (%) 76 
2,4,6-TRIBROMOPHENOL (%) 68 

* Result out of limits due to sample matrix interference 



• ^AnoVtalT«hnol0gieS,ff1T10NAL C0MP0UNUS (SEMI-QDAMTITAIED) 

TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

ATI I.D. : 01207002 

MATRIX : WATER UNITS : UG/L • 

COMPOUNDS RESULTS 

385 BUTANOIC ACID 200 
392 CARBOXYLIC ACID 40 
405 CARBOXYLIC ACID 50 
423 CARBOXYLIC ACID 60 



A AnalyticalTechnologies, Inc. 
GCMS - RESULTS 

TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

41 
T 

CLIENT 
PROJECT 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

SIMON-EEI INC. 
512-345 
(NONE) 
w-02 
WATER 

ATI I.D. 01207003 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/05/90 
12/06/90 
12/10/90 
12/27/90 
UG/L 
1 

COMPOUNDS RESULTS 

to 

N-NITROSODIMETHYLAMINE 
PHENOL 
ANILINE 
BIS(2-CHLOROETHYL)ETHER 
2 —CHLOROPHENOL 
1.3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
BENZYL ALCOHOL 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
BIS(2-CHLOROISOPROPYL)ETHER 
4-METHYLPHENOL 
N—NITROSO—DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4 -DIMETHYLPHENOL 
BENZOIC ACID 
BIS (2-CHLOROETHOXY) METHANE 
2,4-DICHLOROPHENOL 
1.2.4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLO PENTAD IENE 
2,4,6-TRICHLOROPHENOL 
2.4.5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
DIETHYL PHTHALATE 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<50 
<10 
<10 
<50 
<10 
<50 
<50 
<10 
<10 
<10 
<10 

(CONTINUED NEXT PAGE) 



• ÂnalyticalT«hnologies,lnc GCMS " RESaLTS MI I D_ . 01207003 

TEST : EPA 3270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

COMPOUNDS RESULTS 

4-CHLOROPHENYL PHENYL ETHER <10 
FLUORENE <10 
4 -NITROANILINE <50 
4 , 6-DINITRO-2-METHYLPHENOL <50 
N-NITROSODIPHENYLAMINE <10 
4-BROMOPHENYL PHENYL ETHER <10 
HEXACHLOROBENZENE <10 
PENTACHLOROPHENOL <50 
PHENANTHRENE <10 
ANTHRACENE <10 
DI-N-BUTYL PHTHALATE <10 
FLUORANTHENE <10 
PYRENE <10 
BUTYLBENZYLPHTHALATE <10 
3 , 3-DICHLOROBENZIDINE <20 
BENZO (a) ANTHRACENE <10 
BIS (2 -ETHYLHEXYL) PHTHALATE <10 
CHRYSENE <10 
DI-N-OCTYL PHTHALATE <10 
BENZO(b)FLUORANTHENE <10 
BENZO(k)FLUORANTHENE <10 

^BENZO(a)PYRENE <10 
^INDENO (1, 2 ,3-cd) PYRENE <10 

DIBENZO (a, h) ANTHRACENE <10 
BENZO(g,h, i) PERYLENE <10 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 80 
2-FLUOROBIPHENYL (%) 85 
TERPHENYL (%) 75 
PHEN0L-D6 (%) 12 
2-FLUOROPHENOL (%) 16* 
2,4,6-TRIBROMOPHENOL (%) 33 

* Result out of limits due to sample matrix interference 



' 4̂ Ana!yt,colT«hnologie<;JhDcDITIQNAL COMPOt™DS (SEMI-SDANTITATED) 
TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

ATI I.D. : 01207003 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

1278 CYCLIC HYDROCARBON 50 

to 



AnglyticglTechnologies,Inc. GCMS - RESULTS 

EST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

a 
TT 

CLIENT 
PROJECT 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

SIMON-EEI INC. 
512-345 
(NONE) 
W-03 
WATER 

ATI I.D. 01207004 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/05/90 
12/06/90 
12/10/90 
12/19/90 
UG/L 
1 

COMPOUNDS RESULTS 

in — 
fl^ke 
Mi 

N-NITROSODIMETHYLAMINE 
PHENOL 
ANILINE 
BIS (2-CHLOROETHYL) ETHER 
2-CHLOROPHENOL 
1.3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
BENZYL ALCOHOL 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
BIS (2-CHLOROISOPROPYL) ETHER 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
IXACHLORO ETHANE 

'iTROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4 -DIMETHYLPHENOL 
BENZOIC ACID 
BIS (2 -CHLOROETHOXY) METHANE 
2, 4-DICHLOROPHENOL 
1,2, 4 -TRICHLOROBENZENE 
NAPHTHALENE 
4 -CHLOROANI LINE 
HEXACHLORO BUTADIENE 
4 -CHLORO—3 -METHYLPHENOL 
2 -METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4, 5-TRI CHLOROPHENOL 
2 -CHLORONAPHTHA T.KNE 
2 -NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
TBENZOFURAN 
,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 
DIETHYL PHTHALATE 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<50 
<10 
<10 
<50 
<10 
<50 
<50 
<10 
<10 
<10 
<10 

(CONTINUED NEXT PAGE) 



' ̂AndyticalT«hnologies,lnc. GCMS " EESDLTS &TI I D_ . 01207004 

EST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

a 

: 

COMPOUNDS RESULTS 

4-CHLOROPHENYL PHENYL ETHER <10 
FLUORENE <10 
4-NITROANILINE <50 
4 , 6-DINITRO-2-METHYLPHENOL <50 
N-NITROSODIPHENYLAMINE <10 
4-BROMOPHENYL PHENYL ETHER <10 
HEXACHLOROBENZENE <10 
PENTACHLOROPHENOL <50 
PHENANTHRENE. <10 
ANTHRACENE <10 
DI-N-BUTYL PHTHALATE <10 
FLUORANTHENE . <10 . 
PYRENE <10 
BUTYLBENZYLPHTHALATE <10 
3 , 3-DICHLOROBENZIDINE <20 
BENZO(a)ANTHRACENE <10 
BIS (2-ETHYLHEXYL) PHTHALATE <10 
CHRYSENE. <10 
DI-N-OCTYL PHTHALATE <10 
BENZO(b)FLUORANTHENE <10 
BENZ O(k)FLUORANTHENE <10 
ENZO(a)PYRENE <10 
NDENO (1,2, 3 -cd) PYRENE <10 
DIBENZO (a, h.) ANTHRACENE <10 
BENZO (g, h, i) PERYLENE <10 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 76 
2 —FLUOROBIPHENYL (%) 86 
TERPHENYL (%) 73 
PHENOL-D6 (%) 66 
2-FLUOROPHENOL (%) 74 
2,4, 6-TRIBROMOPHENOL (%) 71 



 ̂ - ^AnglyticdTechnologies^PITI0NAL COMPOUNDS (SEMI -QUANTITATED) 

| TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

' ATI I.D. : 01207004 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 



A AnalyticalTechnologies, Inc. 
GCMS - RESULTS 

TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

ATI I.D. : 01207005 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

SIMON-EEI INC. 
512-345 
(NONE) 
W-04 
WATER 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/05/90 
12/06/90 
12/10/90 
12/19/90 
UG/L 
1 

COMPOUNDS RESULTS 

N-
•^he 
•wi 

m 

N-NITROSODIMETHYLAMINE 
PHENOL 
ANILINE 
BIS (2 -CHLOROETHYL) ETHER 
2-CHLOROPHENOL 
1.3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
BENZYL ALCOHOL 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
BIS(2-CHLOROISOPROPYL)ETHER 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
1XACHLOROETHANE 
ITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BENZOIC ACID 
BIS (2-CHLOROETHOXY) METHANE 
2 , 4 -DICHLOROPHENOL 
1,2, 4-TRI CHLORO BENZENE 
NAPHTHALENE 
4 -CHLOROANILINE 
HEXACHLORO BUT AD IENE 
4-CHLORO-3-METHYLPHENOL 
2 -METHYLNAPHTHALENE 
HEXACHLOROCY CLOPENTADIENE 
2,4, 6-TRI CHLORO PHENOL 
2,4,5-TRICHLOROPHENOL 
2 -CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
3-NITROANILINE 
ACENAPHTHENE 
2 , 4-DINITROPHENOL 
4-NITROPHENOL 
IBENZOFURAN 

F2 ,4 -DINITROTOLUENE 
2,6-DINITROTOLUENE 
DIETHYL PHTHALATE 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<50 
<10 
<10 
<50 
<10 
<50 
<50 
<10 
<10 
<10 
<10 

(CONTINUED NEXT PAGE) 



ÂndyticdTe«hnologies,lnc. gcms - resdits ati I-D. . 0120700S 

EST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

•ABE: 

COMPOUNDS RESULTS 

4-CHL0R0PHENYL PHENYL ETHER . <10 
FLUORENE <10 
4-NITROANILINE <50 
4,6-DINITRO-2-METHYLPHENOL <50 
N-NITROS ODIPHENYLAMINE <10 
4-BROMOPHENYL PHENYL ETHER <10 
HEXACHLOROBENZENE <10 
PENTACHLOROPHENOL <50 
PHENANTHRENE <10 
ANTHRACENE <10 
DI-N-BUTYL PHTHALATE <10 
FLUORANTHENE <10 
PYRENE <10 
BUTYLBENZYLPHTHALATE <10 
3,3-DICHLOROBENZIDINE <20 
BENZO(a)ANTHRACENE <10 
BIS (2-ETHYLHEXYL) PHTHALATE <10 
CHRYSENE <10 
DI-N-OCTYL PHTHALATE <10 
BENZO(b)FLUORANTHENE <10 
BENZO(k)FLUORANTHENE <10 
ENZO (a) PYRENE <10 
DENO (1,2,3 -cd) PYRENE <10 

DIBENZO(a,h)ANTHRACENE <10 
BENZO (g,h,i)PERYLENE <10 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 64 
2-FLUOROBIPHENYL (%) 75 
TERPHENYL (%) 73 
PHENOL-D6 (%) 32 
2-FLUOROPHENOL (%) 45 
2,4,6-TRIBROMOPHENOL (%) 50 



' ^Anolyt,calT«hnologi6Ŝ DITI0NAL (SEMI-QUANTITATED) 

TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

) ATI I. D .  : 01207005 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 

I 



I 

I 

AnalyticalTechnologies,lnc. GCMS - RESULTS 

t EST : EPA 3270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

ATI I.D. : 01207006 

a TT 
CLIENT 
PROJECT 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

SIMON—EEI INC. 
512-345 
(NONE) 
w-05 
WATER 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/05/90 
12/06/90 
12/10/90 
12/27/90 
UG/L 
1 

COMPOUNDS RESULTS 

IN — 

•^ke 
III1 

N-NITROSODIMETHYLAMINE 
PHENOL 
ANILINE . 
BIS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1.3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
BENZYL ALCOHOL 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
BIS(2-CHLOROISOPROPYL)ETHER 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
IXACHLOROETHANE 
:TROBENZENE 

ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BENZOIC ACID 
BIS (2-CHLOROETHOXY) METHANE . 
2,4-DICHLOROPHENOL 
1.2.4-TRICHLOROBENZENE 
NAPHTHALENE 
4 -CHLOROANILINE 
HEXACHLORO BUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2 -METHYLNAPHTHALENE 
HEXACHLOROC Y CLO PENTADIENE 
2,4,6-TRICHLOROPHENOL 
2.4.5-TRICHLOROPHENOL 
2 -CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
[IBENZOFURAN 
,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 
DIETHYL PHTHALATE 

<10 
<10 
<10 
<10 
<10 
<10 
<10 

" <10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<50 
<10 
<10 
<50 
<10 
<50 
<50 
<10 
<10 
<10 
<10 

(CONTINUED NEXT PAGE) 



^AndyticalTedinologies,lnc. GCHS - RESULTS AT! I.D. : 01207006 

JEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

to •tot: 

COMPOUNDS RESULTS 

4-CHLOROPHENYL PHENYL ETHER <10 
FLUORENE <10 
4-NITROANILINE <50 . 
4,6-DINITRO-2-METHYLPHENOL <50 
N-NITROSODIPHENYLAMINE <10 
4-BROMOPHENYL PHENYL ETHER <10 
HEXACHLOROBENZENE <10 
PENTACHLOROPHENOL <50 
PHENANTHRENE <10 
ANTHRACENE <10 
DI-N-BUTYL PHTHALATE <10 
FLUORANTHENE <10 
PYRENE <10 
BUTYLBENZYLPHTHALATE <10 
3,3-DICHLOROBENZIDINE <20 
BENZO(a)ANTHRACENE <10 
BIS (2-ETHYLHEXYL) PHTHALATE <10 
CHRYSENE <10 
DI-N-OCTYL PHTHALATE <10 
BENZO(b)FLUORANTHENE <10 
BENZO(k)FLUORANTHENE <10 
ENZO(a)PYRENE <10 
!NDENO (1,2,3 -cd) PYRENE <10 
DIBENZO( a, h) ANTHRACENE <10 
BENZO (g,h,i)PERYLENE <10 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 74 
2-FLUOROBIPHENYL (%) 66 
TERPHENYL (%) 53 
PHENOL-D6 (%) 40 
2-FLUOROPHENOL (%) 54 
2,4,6-TRIBROMOPHENOL (%) 41 



' ̂ anolytalt«hnologie^?itional c0kp0unds (shhi^ahtxtmbd.) 

TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

^ ATI I.D. : 01207006 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED . N/A 

i 



( 

I 

r 
^analytiraltechnologies,lno i gais . 

TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

ATI I.0. : 01207007 

CLIENT 
PROJECT £ 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

SIMON-EEI INC. 
512-345 
(NONE) 
w-06 
WATER 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/05/90 
12/06/90 
12/10/90 
12/27/90 
UG/L 
1 

COMPOUNDS RESULTS 

_ N-
I^ee 
•wl 

m 

N-NITROSODIMETHYLAMINE 
PHENOL 
ANILINE 
BIS(2-CHLOROETHYL)ETHER 
2 —CHLOROPHENOL 
1.3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
BENZYL ALCOHOL ' 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
BIS(2-CHLOROISOPROPYL)ETHER 
4-METHYLPHENOL 
N-NITROSO-DI-N—PROPYLAMINE 
IXACHLORO ETHANE 
ITROBENZENE 
ISOPHORONE 
2-NITROFHENOL 
2,4-DIMETHYLPHENOL 
BENZOIC ACID 
BIS (2-CHLOROETHOXY) METHANE 
2,4-DICHLOROPHENOL. 
1,2, 4 -TRI CHLORO BENZENE 
NAPHTHALENE 
4 -CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2 -METHYLNAPHTHALENE 
HEXACHLORO CYCLO PENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
IBENZOFURAN 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
DIETHYL PHTHALATE 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<50 
<10 
<10 
<50 
<10 
<50 
<50 
<10 
<10 
<10 
<10 

(CONTINUED NEXT PAGE) 



ÂnalyticdTedlnologies.Inc GCMS " KESULTS I>D_ . 01207007 

EST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

o. 

iwL 

COMPOUNDS RESULTS 

4-CHL0R0PHENYL PHENYL ETHER <10 
FLUORENE <10 
4-NITROANILINE <50 
4 , 6-DINITRO-2-METHYLPHENOL <50 
N-NITROSODIPHENYLAMINE <10 
4-BROMOPHENYL PHENYL ETHER <10 
HEXACHLOROBENZENE <10 
PENTACHLOROPHENOL <50 
PHENANTHRENE <10 
ANTHRACENE <10 
DI-N-BUTYL PHTHALATE <10 
FLUORANTHENE <10 
PYRENE <10 
BUTYLBENZYLPHTHALATE <10 
3,3—DICHLOROBENZIDINE <20 
BENZO( a) ANTHRACENE <10 
BIS (2 -ETHYLHEXYL) PHTHALATE <10 
CHRYSENE <10 
DI-N-OCTYL PHTHALATE <10 
BENZ O(b)FLUORANTHENE <10 
BENZO(k)FLUORANTHENE <10 
IENZO (a) PYRENE <10 
iNDENO (1,2,3-Cd) PYRENE <10 
DIBENZO (a, h) ANTHRACENE <10 
BENZO (g, h, i) PERYLENE v <10 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 74 
2-FLUOROBIPHENYL (%) 69 
TERPHENYL (%) 54 
PHENOL-D6 (%) 39 
2-FLUOROPHENOL (%) 53 
2,4,6-TRIBROMOPHENOL (%) 64 



• ^̂ AnaVlicalTechnologieŝ ncDITI0HAL C0"M0HDS (SEMX-QUANTITATED) 
TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

^ ATI I.D. : 01207007 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 

» 



^ana!yticaltechnologies,lnc. gcms _ results 

ATI I.D. : 01207008 

TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

Jl 
t 

CLIENT 
PROJECT 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

SIMON—EEI INC. 
512-345 
(NONE) 
W-22 
WATER 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/05/90 
12/06/90 
12/10/90 
12/27/90 
UG/L 
1 

COMPOUNDS RESULTS 

_ N-
aflke: 
EvI 

m 

N-NITROSODIMETHYLAMINE 
PHENOL 
ANILINE 
BIS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1.3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
BENZYL ALCOHOL 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
BIS(2-CHLOROISOPROPYL)ETHER 
4-METHYLPHENOL 
N—NITROSO—DI—N—PROPYLAMINE 
IXACHLORO ETHANE 

'ITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4 -DIMETHYLPHENOL 
BENZOIC ACID 
BIS (2 -CHLOROETHOXY) METHANE 
2,4-DICHLOROPHENOL 
1,2, 4 -TRI CHLORO BENZENE 
NAPHTHALENE 
4 -CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2 -METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4, 6-TRICHLOROPHENOL 
2,4, 5-TRICHLOROPHENOL 
2 -CHLORONAPHTHALENE 
2 -NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
3-NITROANILINE 
ACENAPHTHENE 
2 , 4-DINITROPHENOL 
4-NITROPHENOL 
IBENZOFURAN 
,4-DINITROTOLUENE 

2V6-DINITROTOLUENE 
DIETHYL PHTHALATE 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<50 
<10 
<10 
<50 
<10 
<50 
<50 
<10 
<10 
<10 
<10 

(CONTINUED NEXT PAGE) 



ÂndyticalTechnologies.Inc GCMS " Results  ̂ . 0X20700S 

JEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

COMPOUNDS RESULTS 

m B: 

4-CHLOROPHENYL PHENYL ETHER <10 
FLUORENE <10 
4-NITROANILINE <50 
4, 6-DINITRO-2-METHYLPHENOL <50 
N-NITROSODIPHENYLAMINE <10 
4-BROMOPHENYL PHENYL ETHER <10 
HEXACHLORO BENZENE <10 
PENTACHLOROPHENOL <50 
PHENANTHRENE <10 
ANTHRACENE <10 
DI-N-BUTYL PHTHALATE <10 
FLUORANTHENE <10 
PYRENE <1° 
BUTYLBENZYLPHTHALATE <10 
3, 3-DICHLORO BENZIDINE <20 
BENZO (a) ANTHRACENE <10 
BIS (2-ETHYLHEXYL) PHTHALATE <10 
CHRYSENE <10 

DI-N-OCTYL PHTHALATE <10 
BENZO (b) FLUORANTHENE <10 
BENZO (k) FLUORANTHENE <10 
ENZO (a) PYRENE <10 
;NDENO (1,2, 3—cd)PYRENE <10 
DIBENZO (a, h) ANTHRACENE <10 
BENZO(g,h, i)PERYLENE <10 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 81 

2-FLUOROBIPHENYL (%) 70 
TERPHENYL (%) 61 

PHENOL-D6 (%) 70 

2-FLUOROPHENOL (%) 80 
2,4, 6-TRIBROMOPHENOL (%) 64 



^^AnalyticalTe<hnologie^fiEITI0NAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

ATI I.D. : 01207008 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 



I 

\ 
1 

I 

A Analy ticalTechnologies,lnc. 

fEST 

GCMS - RESULTS 

REAGENT BLANK 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

SIMON-EEI INC. 
512-345 
(NONE) 
REAGENT BLANK 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

COMPOUNDS RESULTS 

• N-NITROSODIMETHYLAMINE <10 
* PHENOL <10 

§ ANILINE <10 
BIS(2-CHLOROETHYL)ETHER <10 
2 —CHLOROPHENOL <10 «. 1,3-DICHLOROBENZENE <10 
1,4-DICHLOROBENZENE <10 
BENZYL ALCOHOL <10 

•

1,2-DICHLOROBENZENE <10 
2 -METHYLPHENOL <10 

' BIS(2-CHLOROISOPROPYL)ETHER <10 
4 -METHYLPHENO L <10 «N-NITROSO-DI-N-PROPYLAMINE <10 
HEXACHLOROETHANE <10 
NITROBENZENE. <10 

teISOPHORONE <10 
t-NITROPHENOL <10 
2,4-DIMETHYLPHENOL <10 « BENZOIC ACID <50 
BIS(2-CHLOROETHOXY)METHANE <10 
2,4-DICHLOROPHENOL <10 . 
1,2, 4 -TRICHLOROBENZENE <10 

I NAPHTHALENE <10 
4 -CHLOROANILINE <10 
HEXACHLORO BUTADIENE <10 

B 4-CHLORO-3-METHYLPHENOL <10 
2 -METHYLNAPHTHALENE <10 
HEXACHLOROCYCLOPENTADIENE <10 
2,4,6-TRICHLOROPHENOL <10 

:• 2,4,5-TRICHLOROPHENOL <50 
• 2-CHL0R0NAPHTHALENE <10 

2 -NITROANILINE <50 

•
i DIMETHYL PHTHALATE <10 

ACENAPHTHYLENE <10 
3-NITROANILINE <50 »ACENAPHTHENE <10 
2,4-DINITROPHENOL <50 
4-NITROPHENOL <50 

IDIBENZOFURAN <10 
2,4-DINITROTOLUENE <10 
2,6-DINITROTOLUENE <10 

^DIETHYL PHTHALATE <10 
HW4-CHLORO PHENYL PHENYL ETHER <10 

(CONTINUED NEXT PAGE) 

012070. 
12/10/90 
12/26/90 
UG/L 
N/A 



/k A i *• IT u I • , GCMS — RESULTS AnalyticalTecnnologies,lnc. 

REAGENT BLANK 
^ ATI I.D. : 012070 

TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

COMPOUNDS RESULTS 

FLUORENE <10 
4-NITROANILINE <50 
4, 6-DINITRO-2-METHYLPHENOL <50 
N-NITROSODIPHENYLAMINE <10 
4-BROMOPHENYL PHENYL ETHER <10 
HEXACHLOROBENZENE <10 
PENTACHLOROPHENOL <50 
PHENANTHRENE <10. 
•ANTHRACENE <10 
DI-N-BUTYL PHTHALATE <10 
FLUORANTHENE <10 
PYRENE <10 
BUTYLBENZYLPHTHALATE <10 
3 , 3-DICHLOROBENZIDINE <20 
BENZO(a)ANTHRACENE <10 
BIS (2-ETHYLHEXYL) PHTHALATE <10 
CHRYSENE <10 
DI-N-OCTYL PHTHALATE <10 
BENZO (b) FLUORANTHENE <10 

^3ENZO(k)FLUORANTHENE <10 ^ 
KENZO (a) PYRENE <10 
INDENO (1,2,3 -cd) PYRENE <10 
DIBENZO (a,h) ANTHRACENE <10 
BENZO (g,h, i) PERYLENE <10 , 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 80 
2-FLUOROBIPHENYL (%) 79 
TERPHENYL (%) 95 
PHENOL-D6 (%) 63 
2-FLUOROPHENOL (%) 67 
2,4,6-TRIBROMOPHENOL (%) 75 



 ̂AnalyticalTechnologies, Inc. GCMS - RESULTS 

REAGENT BLANK 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

CLIENT : SIMON-EEI INC. ATI I.D. : 012070 

UNITS : UG/L 

COMPOUNDS RESULTS 

3-METHYLPHENOL <10 

» 



/jL AnalyticalTechnoloqies,lnc 
QUALITY CONTROL DATA 

TEST : EPA 3270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

CLIENT 
PROJECT 
PROJECT NAME 
REF I.D. 

ii. 
7r 

SIMON-EE I INC. 
512-345 
(NONE) 
REAGENT WATER 

ATI I.D. 

DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

012070 

12/10/90 
12/26/90 
WATER 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC -SAMPLE REC. RPD 

1,2,4-TRICHLOROBENZENE <10 100 59 59 71 71 13 
ACENAPHTHENE <10 100 58 58 67 67 14 
2,4-DINITROTOLUENE <10 100 72 72 81 81 12 
PYRENE <10 100 84 84 97 97 14 
N—NITROSO—DI—N—PROPYLAMINE <10 100 45 45 53 53 16 
lr4-DICHLOROBENZENE <10 100 63 63 - 69 69 9 
PENTACHLOROPHENOL <50 400 324 81 339 85 5 
PHENOL <10 200 122 61 119 60 2 
2-CHLOROPHENOL <10 200 137 68 134 67 2 
4 -CHLORO-3 -METHYLPHENOL <10 200 152 76 162 81 6 
4-NITROPHENOL <50 400 362 90 350 87 3 

«• 

% Recovery = (Spike Sample Result - Sample Result) 

Spike Concentration 

RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

Average of. Spiked Sample 
100 
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CHAIN OF CUSTODY RECORD 

21818 WtMINGTON AVE, SUITE 405 
LONG BEACH, CA 90810 (213)618-4597 

LABORATORY: 

ATX 
PROJECT NO. 

5/2-3 46 
PURCHASE ORDER NO. 
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REPORT OF ADDITIONAL SUBSURFACE 

ASSESSMENT AND GROUNDWATER SAMPLING L 

AMOCO CHEMICAL FACILITY 
TORRANCE, CALIFORNIA 

1.0 INTRODUCTION 

Amoco Chemical Company operates a facility at 1225 West 196th 

Street, Torrance, California for the conversion of styrene monomer 

to styrene polymer (Figure 1). Prior to remodeling tank impound 

areas, Amoco undertook assessment of subsurface soil within the 

impound area to evaluate the presence and concentration of styrene. 

This subsurface assessment was performed initially by Engineering 

Enterprises, Inc. (EEI) through the drilling of five shallow 

borings to depths of three to five feet below ground surface (bgs) 

(EEI, 1988). This initial assessment indicated the presence of 

styrene and ethylbenzene in shallow soil. ENSR, an environmental 

company, was subsequently retained to further delineate affected 

soil. ENSR drilled fourteen borings to reported depths of 10 to 

20 feet bgs. Styrene was reported to be present in the soil sample 

collected from 20 feet in borings B-9 and B-13. Amoco retained EEI 

to drill two borings near ENSR'S borings B-9 and B-13 to depths of 

40 feet bgs using a portable drilling rig. Additionally, EEI was 

requested to obtain groundwater samples from the six groundwater 

monitoring wells located onsite in two separate events. This 

report contains the results of the soil sampling and groundwater 

sampling performed by EEI. 
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2.0 PURPOSE 

The purpose of the soil and groundwater sampling was to evaluate 

the vertical extent of styrene in soil to a depth of 40 feet bgs 

in the area of borings B-9 and B-13 installed by ENSR. Addition­

ally, an evaluation was to be made of volatile organic compounds 

in groundwater samples collected from onsite monitoring wells. 

3.0 SCOPE OF WORK 

To achieve the purposes stated above, the following scope of work 

was performed: 

o Drilled two exploratory borings near former borings B-9 
and B-13; 

o Collected soil samples at five-foot intervals from the 
exploratory borings; 

o Collected groundwater samples from the six onsite 
groundwater monitoring wells; 

o Chemically analyzed 10 soil samples using EPA method 
8240; 

o Chemically analyzed groundwater samples using EPA method 
624; and, 

o Prepared this report. 

4.0 METHODOLOGY 

4.1 Exploratory Borings 

Two exploratory borings were installed in approximate locations 

depicted in Figure 2 using a skid-mounted hydraulic drive drilling 

rig fitted with 8-inch diameter hollow stem augers. Soil samples 

were collected at five-foot intervals beginning at the 20-foot 
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depth using a California modified split barrel sampler fitted with 

brass sample sleeves. The sampler was driven 18 inches (or 

refusal) using a 30-inch drop of a 140 pound hammer. Hammer blow 

counts, which provide a measurement of the relative density of 

soil, were recorded in six-inch intervals over the 18-inch sampling 

interval. For reporting purposes, the last two blow counts have 

been added together and presented as blows per foot. 

Following retrieval of the sampler, the soils contained therein 

were monitored for organic vapors using a photoionization detector 

and flame ionization detector. The procedure for organic vapor 

monitoring is contained in Appendix A. Subsequent to vapor 

screening, the sleeve corresponding to the lowest six inches of 

the sampled interval was removed, the ends covered with Teflon 

sheeting and plastic caps and sealed with PVC tape. A label was 

then affixed to each sealed sample sleeve which contained the 

following information: sample number, boring number, depth, job 

numberings, date and collector's name. Sealed and labeled samples 

were then placed in an ice chest containing blue ice for transport 

to the analytical laboratory. Chain-of-custody forms were 

completed in the field and accompanied the samples to the 

analytical laboratory. 

Drilling was conducted under the observation of an EEI geologist 

who is directly supervised by a California Registered Geologist. 

The EEI geologist logged soils in accordance with the Unified Soil 

5 

BBIBKHIING 
EEI ENTERPRSES.INC. 



Classification System and maintained detailed logs of subsurface 

soil and organic vapor concentrations encountered. Boring logs are 

contained in Appendix B. 

All downhole drilling equipment was steam cleaned before use to 

reduce the potential for cross-hole contamination. Samplers were 

washed in a dilute solution of trisodium phosphate, rinsed in 

fresh, followed by distilled water and dried between samples. 

Drill cuttings were collected in DOT-approved 17-H drums, sealed, 

labeled and are stored onsite pending disposal. Borings were 

backfilled immediately upon completion using bentonite clay. 

4.2 Groundwater Sampling 

Groundwater sampling was conducted on the six groundwater 

monitoring wells located onsite (Figure 2). Prior to sampling, 

wells were gauged to identify depth of water, (which varied from 

about 63 to 66 bgs), depth of well and volume of water within the 

well bore. Wells were then purged of at least five well volumes 

of water. Measurements of temperature, electrical conductivity and 

pH were taken during the purging process. When five well volumes 

of water had been purged and three consecutive readings had 

stabilized to within ten percent of one another, groundwater 

samples were collected for laboratory analysis. 

Groundwater samples were collected using disposable Teflon bailers 

fitted with controlled flow emptying devices. Samples were 

6 

Eelbugiirang 
el bvitblpfflses.inc. 



REPORT OF ADDITIONAL SUBSURFACE 
ASSESSMENT AND GROUNDWATER SAMPLING 

AMOCO CHEMICAL FACILITY 
TORRANCE, CALIFORNIA 



collected into laboratory clean glass vials having lids with Teflon 

lined septa and containing hydrochloric acid as a preservative. 

Samples were transferred from the bailer to the vials using the 

submerged fill technique. Lids were replaced on the vials and the 

vials were inverted and visually checked for the presence of air 

bubbles. Samples containing air were uncapped, refilled and 

rechecked. Samples not containing air had labels affixed which 

contained the following information: date, sampler's initials, job 

number, well number, sample number and requested analyses. 

Appropriately sealed and labeled samples were then placed in an ice 

chest containing frozen blue-ice for transport to the analytical 

laboratory. Chain-of-custody forms were completed in the field and 

accompanied the samples to the laboratory. Bailers were discarded 

after use at each well. 

A second groundwater sampling event was conducted in a manner 

identical to the first with the following additions: 1) a field 

blank was collected by pouring distilled water into a clean bailer 

and then decanting the water into sample vials, and 2) a trip blank 

was provided by the laboratory and accompanied the sample vials 

during the sampling event. 

4.3 Chemical Analyses 

Soil samples collected from the exploratory borings were analyzed 

using.EPA method 8240 for volatile organic compounds. Groundwater 

samples were analyzed using EPA method 624 for purgeable compounds. 
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5.0 DISCUSSION OF RESULTS 

No detectable concentrations of analyzed compounds were reported 

in soil samples collected from boring B-l. Soil samples from 

boring B-2 did not contain detectable concentrations of analyzed 

compounds at depths of 20 and 25 feet bgs. The soil sample 

collected from 30 feet contained carbon disulfide at a reported 

concentration of 0.14 milligrams per kilogram (mg/kg) and 

trichloroethene at a reported concentration of 0.11 mg/kg. The 

soil sample collected from a depth of 35 feet bgs contained 

reported concentrations of carbon disulfide at 0.06 mg/kg, 

trichloroethene at 0.86 mg/kg, and benzene at 0.05 mg/kg. The soil 

sample collected from a depth of 40 feet bgs contained reported 

concentrations of trichloroethene at 0.15 mg/kg, tetrachloroethene 

at 0.2 mg/kg and 1,1,1 trichloroethane at 0.07 mg/kg. Presented 

in Table 1 are laboratory results for soil samples from boring B-

2. Laboratory reports for soil samples are contained in Appendix 

C, Part 1. 
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TABLE 1 

LABORATORY RESULTS - BORING B-2(a) 

Depth Benzene Carbon TCE(b) PCE (c) 1,1,l-TCA(d) 
(ft.) Disulfide 

20 ND(0.05) ND(.05)(e) ND(0.05) ND(0.05) ND(0.05) 

25 ND(0.05) ND(.05) ND(0.05) ND(0.05) ND(0.05) 

30 ND(0.05) 0.14 0.11 ND(0.05) ND(0.05) 

35 0.05 0.06 0.86 ND(0.05) ND(0.05) 

40 ND(0.05) ND(0.05) 0.15 0.20 0.07 

(a) All concentrations reported in milligrams per kilogram. 
(b) TCE = Trichloroethene. 
(c) PCE = Tetrachloroethene. 
(d) TCA = Trichloroethane. 
(e) ND = Not detected above concentration in parentheses. 

Groundwater samples collected 2-1-90 from all six wells all 

contained detectable concentrations of trichloroethene (TCE) 

ranging from 500 to 5,800 micrograms per liter (ug/L). 

Tetrachloroethene (PCE) was detected in wells 0W-2 to 0W-6 in the 

concentration range from 50 ug/L to 1,600 ug/L. PCE was not 

detected in OW-1 above a detection limit of 80 ug/L. The compounds 

1,1-dichloroethene and 1,2-dichloroethene (total) were detected in 

wells OW-4, OW-5 and OW-6 in reported concentrations ranging from 

17 ug/L to 200 ug/L. Of these two compounds, only 1,2-dichloroe­

thene was detected in OW-3 at a concentration of 54 ug/L. Neither 

compound was reported to be present in groundwater samples from 

wells OW-1 and OW-2 above detection limits of 80 ug/L and 4 ug/L, 
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respectively. Methylene chloride was reported only in the water 

sample collected from well OW-1 at a concentration of 10,000 ug/L. 

Presented in Table 2 are the reported concentrations for detected 

compounds. Appendix C, Part 2, contains the laboratory reports 

from the first groundwater analytical event. A relative 

groundwater elevation contour map for this sampling event is 

presented in Figure 3. Concentration maps for PCE, TCE and 1,2-

dichloroethene are presented in Figures 4, 5 and 6, respectively. 

TABLE 2 

LABORATORY RESULTS - GROUNDWATER SAMPLING 
DATE 2-1-90(a) 

Monitoring Well No. 
Compound OW-l OW-2 OW-2 2 

(Duplicate 
Of OW-2) 

OW-3 OW-4 OW-5 OW-6 

1,1-DCE(b) ND80(c) ND4 ND5 ND15 17 63 21 

1,2 DCE (Total) ND80 ND4 ND5 54 64 200 21 

Methylene 
Chloride 

10000 ND20 ND25 ND75 ND50 ND200 ND75 

TCE(d) 1000 500 625 1700 1400 5800 1900 

PCE(e) ND80 50 68 240 310 1600 780 

(a) Concentrations in micrograms per liter. 
(b) DCE = Dichloroethene. 
(c) ND = Not detected above concentration shown. 
(d) TCE = Trichloroethene. 
(e) PCE = Tetrachloroethene. 
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engineering 

enterprises, inc WATER RESOURCES SPECIALISTS 

6695 E. Pacific Coast Highway Long Beach, CA 90803 213-430-6500 

May 29, 1990 

Amoco Chemical Company 
1225 West 196th Street 
Torrance, California 90502 

Attention: Mr. Jeff Campbell 
Process Engineer 

Subject: Report of Additional Subsurface 
Assessment and Groundwater Sampling 
Amoco Chemical Facility 
1225 West 196th Street 
Torrance, California 
Project No. 512-345 

Dear Mr. Campbell: 

Presented herewith is the report of subsurface assessment and 
groundwater sampling performed by Engineering Enterprises, Inc. 
(EEI) . This assessment was performed at the request of Amoco, Inc. 
to evaluate the presence of styrene, ethylbenzene and associated 
chemicals in two boreholes and six groundwater monitoring wells at 
the subject site. 

We trust this report meets your current requirements. Should you 
have questions regarding the results contained herein, or require 
further clarification, please contact us. We appreciate the 
opportunity to be of continued service to Amoco. 

William E. Halbert 
Project Hydrogeologist 
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Norman, Oklahoma Long Beach, California Ithaca. New York 
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Groundwater samples were collected during a second sampling event 

(2-21-90) to confirm detections reported in the first event (2-1-

90). In general, reported concentrations from the second sampling 

and analytical event were at least twice the concentrations 

reported from the first event. Compounds detected in the second 

sampling event but not the first include chlorobenzene and total 

xylenes at 2,800 ug/L and 210 ug/L respectively in the sample from 

well OW-6. Reported concentrations from the second sampling event 

are presented in Table 3, below. A relative groundwater elevation 

contour map for the second sampling event is presented in Figure 

7. Concentration maps for PCE, TCE and 1,2-dichloroethene are 

presented in Figures 8, 9 and 10, respectively. Laboratory reports 

are contained in Appendix C, Part 3. 

TABLE 3 

LABORATORY RESULTS - GROUNDWATER SAMPLING 
DATE 2-21-90(a) 

Compound OW-l OW-2 OW-3 
UW11J.UU1. J.11U TICS 

OW-4 
XX 11U. 
OW-5 OW-2 2 

(Duplicate 
Of OW-5) 

OW-6 

Methylene 
Chloride 

190000 ND25(b) ND100 ND75 ND400 ND500 ND200 

1,1-DCE(c) ND1500 ND5 35 ND15 130 100 56 

1,2-DCE (Total) ND1500 6 150 87 380 380 59 

TCE(d) 2200 1100 3800 3400 15000 16000 7800 

PCE(e) ND1500 160 1100 400 5900 5100 3300 

Chlorobenzene ND1500 ND5 ND20 ND15 ND80 ND100 2800 

Xylenes ND1500 ND5 ND20 ND15 ND80 ND100 210 

»  —  —  — R ^  U R N S  . B X  W  
k(b) ND = Not detected above concentration shown. 
"(c) DCE = Dichloroethene. 
(d) TCE = Trichloroethene. 
(e) PCE = Tetrachloroethene. 
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ôw-1 ^un- I 
< 1500 0 ooo 0 ooo 

3tow-2 
6 

WAREHOUSE 

o 
196 th STREET 

MAINTENANCE 
BUILDING 

© 
In 

OW-3 
& 150 

OW-4 

OW-3 MONITORING WELL NUMBER 
& 1S0 1,2 DICHLJOROETHENE CONCENTRATION 

(ug/L) 

V  

APPROXIMATE DIRECTION OF 
GROUNDWATER FLOW 

NOTE: 1. Data collected February 21, 1990. 

OW-6 
f59 

OW-5 

* 
N 

40 
SCALE IN FEET 

80 

1,2 DCHLOROETHENE CONCENTRATION MAP 

1225 WEST 196th STREET 

TORRANCE, CALIFORNIA 

ENGINEERING 
ENTERPRISES. INC. Eel 

project nqi 512-345 

DATE:! MARCH, 1990 

FIGURE-
10 



6.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on the analytical results presented above, the following 

conclusions are made: 

o First groundwater at the site occurs under unconfined 
conditions at a depth of about 63 to 66 feet below ground 
surface with a flow direction to the southeast having a 
gradient varying from about 0.001 to 0.0015. 

o Groundwater at the site contains detectable 
concentrations of purgeable compounds, specifically 
methylene chloride, 1,1- and 1,2-dichloroethane, TCE, 
PCE, chlorobenzene and total xylenes. 

o Concentrations of the above chemicals increase in a 
downgradient direction. 

o No detectable concentrations of styrene or ethylbenzene 
were reported to be present in analyzed soil samples 
from borings B-l and B-2. 

o Detectable concentrations of TCE, PCE, carbon disulfide, 
benzene and/or 1,1,1-trichloroethane were present in soil 
samples collected at or below the 30-foot sampling 
interval in boring B-2. 

o Based on communication with Amoco employees, TCE, PCE, 
carbon disulfide, benzene and xylene have never been used 
in the processes onsite. 

o Soil and groundwater appear to be affected by an offsite 
source due to the lack of historical data indicating use 
of detected compounds on the property. 

Based on the conclusions presented above, the following 

recommendation is offered: 

o Biannual sampling of groundwater monitoring wells to 
monitor chemical concentrations. 
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7.0 LIMITATIONS 

The conclusions and recommendations presented above are based upon: 

o Observations and vapor readings collected during the 
drilling of two exploratory borings and sampling of six 
groundwater monitoring wells; 

o Results of laboratory analyses conducted on soil and 
groundwater samples by Analytical Technologies, Inc. of 
San Diego, California; and 

o Review of portions of previous consultant's reports 
supplied by Amoco. 

It is possible that variations in soil and groundwater conditions 

exist beyond the points explored in this assessment. Also, changes 

in groundwater conditions may occur at some future time due to 

fluctuations in rainfall, regional water uses, or other factors. 

Engineering Enterprises, Inc. warrants their services provided in 

conjunction with this assessment were performed in a manner 

consistent with a level of care and skill ordinarily exercised by 

members of our profession currently practicing in the Los Angeles 

County area. No other warranty, expressed or implied, is made. 

8.0 REFERENCES 

Engineering Enterprises, Inc., 1988, Report of Shallow Soil 
Sampling, Amoco Chemical Facility, Torrance, California. 
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APPENDIX A 

SOIL SAMPLE VAPOR SCREENING METHODOLOGY 

Presented below is the basic methodology for field screening of 
soil sample vapor. The screening is performed using an HNU Model 
P101 and/or Photo-Vac tip portable photoionization detector (PID) 
or a Foxboro OVA Flame Ionization Detector (FID). These detectors 
provide a non-discriminatory indication of the presence of a 
variety of organic compounds and can be used for relative 
quantification of organic compound presence. With this capability, 
the detectors serve as useful tools in the screening of soil 
samples in the field. The basic method for field screening of a 
soil sample with the detector is as follows: 

1) The soil sample is removed from the sample tube or tip 
of the sampler and approximately one cubic inch is placed 
in a sealable polyethylene bag with a capacity of 
approximately 500 milliliters. 

2) The sample is crushed through the walls of the bag to 
provide greater surface area for vapor outgassing. 

3) Outgassing of the sample is allowed for approximately 
five minutes at ambient air temperature. 

4) The bag is then pierced with the probe of the analyzer 
and the vapors are drawn out of the bag using the 
analyzer pump. 

5) Readings are noted from the initial insertion to when the 
bag is collapsed. The sustained value for the reading 
is recorded unless there is moisture interference. In 
this case, the initial high reading is recorded before 
moisture interferences causes the reading to diminish. 

6) If soil or excessive moisture is drawn into the 
instrument, the sample probe is thoroughly cleaned and 
air is passed through the system until the zero or 
background level is attained. 

7) Readings are tabulated with the boring number and depth 
of the sample noted on the field log which is maintained 
by the on-site geologist. 
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BORING: EEI-1 FILE NAME: EEI1 

PROJECT NAME: AMOCO 

LOCATION/COORDINATES: East of Tank No. T-8 

SCHEDULE 

INITIATED: 2-15-90 

COMPLETED: 2-15-90 

BACXFILLED: 2-15-90 

GROUND ELEVATION: — 

WATER LEVEL 

DEPTH: NA 

DATE: NA 

TIME: NA 

BORING DEPTH: 40' 

PROJECT NO. 512-345 

RIG TYPE: Soil Master 

SAMPLING METHOD: SS 

DRILLING CO: West 
Hazmat Drilling Corp. 

DRILLED BY: M.Smith 

LOGGED BY: B.Charest 

SHEET 1 OF 2 

I 
D 
E 
P F 
T E 
H E 
T 

SAMPLE DATA SOIL 
TYPE 

SOIL DESCRIPTION REMARKS 

S N 
A U 
M M 
P B 
L E 
E R 

B 
L 
O 
W 
s 

p 
I 
D 
ppm ppm 

180 110 

CL 

5— 40 28 

Cemented gravel to 1" 
diameter 

SILTY CLAY: Dark brown 
(10YR-2/2); slightly 
moist 

yellowish brown 
(10YR-5/6); 
slightly moist -

10- 60 

15- 64 

20— S-l-20 ss 33 13 

0 SP 

5.8 — 
CL 

SAND: Light olive 
E^own (215Y-5/4)? fine 
little silt; trace 
coarse; slightly moist 

SILTY CLAY: Light 
olive brown (2.5YR-5/4) 
slightly moist 

Denotes Laboratory Sample 

EEI ENGINEERING ENTERPRISES, INC. 



1  
BORING: B-2 cont. FILE NAME: B2-2 

SHEET 2 OF 2 

I 
D N 
E 
P P 
T E 
H E 
T 

SAMPLE DATA 

S N 
A U 
M M 
P B 
L E 
E R 

T 
Y 
P 
E 

B 
L 
o 
w 
s 

p 
I 
D 

ppm 

SOIL 
TYPE 

u 
s 
c 
8 

8 
Y 
M 
B 
O 
L 

SOIL DESCRIPTION REMARKS 

25— 1-2-25 SH 28 ML 

30— 1-3-30 SH 58 8 SP 

35- 1-4-35 SH 24 ML 

40— 1-5-40 SH 44 SM 

45— 

50-

CLAYEY SILT: Light 
olive Drown (2.5Y-5/4); 
some clay; slightly 
moist; very stiff 

SAND; Light olive — 
Drown (2.SY-5/4); poor­
ly graded; fine to me­
dium ; micaceous; trace 
silt; moist; very dense 

CLAYEY SILT: Light -
yeliowisn Drown (2.5Y-
5/4); little clay; 
trace fine sand; 
slightly moist; very 

STLTY SAND: Light 
yeliowisn Drown (2.5Y-

Mil! HSa if!??" 
moist; hard 

ENGINEERING 

ENTERPRISES, INC. 



BORING: B-2 FILE NAME: B2 

PROJECT NAME: AMOCO TORRANCE 
BEOCATION/COORDINATES : 

SCHEDULE 
INITIATED: 2-15-90 

COMPLETED: 2-15-90 

BACKFILLED: 2-15-90 

GROUND ELEVATION: NA 

WATER LEVEL 
DEPTH: NA 
DATE: NA 

TIME: NA 

BORING DEPTH: 40' 

PROJECT NO. 512-350 
RIG TYPE: Soil Master 
SAMPLING METHOD: SH 
DRILLING CO: 
West Hazmat 

DRILLED BY: M.Smith 
LOGGED BY: T.Danaher 
SHEET 1 OF 2 

I 
D N 
E P F 
T E 
H E T 

SAMPLE DATA SOIL TYPE SOIL DESCRIPTION REMARKS 

8 N 
A U 
M M P B 
L E 
E R 

T Y 
P 
E 

B 
L 
o 
W 
s 

P 
I 
D 
ppm 

U 
s 
c 
s 

5— GS1-1-5 GS NA CL 

10— GSl-2-
10 

— GS NA 

CLAY: Dark arevish — 
Brown (10YR-4/2}; 
little silt; trage fine 
sand; moist; medium 
stiff 

dark greyish — 
brown (10YR-5/3); 
stiff 

15— GS1-3* 
15 

GS NA 

20- 1-1-20 SS 29 

SM 

SP 

dark yellowish — 
brown (10YR-4/3); 
trace coarse sand 

SILTY SAND: Very dark 
greyish crown; graded; 
fine; little sijt; 
little clay; moist; 
medium dense (est.) 
SAND: Light yellow­
ish brown (2. 5Y-6/4); 
poorly graded; fine; 
trace silt; moist; me­
dium dense 

ENGINEERING 
ENTERPRISES, INC. 



BORING: EEI-1 Cont. FILE NAME: EEI1-2 
SHEET 2 OF 2 

I 
D N 
E 
P F 
T E 
H E 
T 

SAMPLE DATA 

S N 
A a 
M M P B 
L E 
E R 

T 
Y P 
E 

B 
L 
o 
w 
s 

p 
I 
D 
ppm 

O 
V 
A 
ppm 

SOIL TYPE 
u 
s 
c 
8 

S Y 
M 
B 
O 
L 

SOIL DESCRIPTION REMARKS 

25- S-l-25 SS 29 20 50 SM 

30- S-l-30 SS 35 14 5.4 SP 

N> 
35- S-l-35 SS 47 1.6 ML 

40- S-l-40 SS 47 3.5 2.6 SP 

45-

50-

SILTY SANDi 
olive Drown 

Light 
(2.5YR-

5/4); poorly sorted; 
slightly moist; trace 
mica 

SAND: Light olive — 
brown (2.5YR-5/4); fine 
to coarse; poorly 
sorted; slightly moist; 
micaceous 

SILT: Light olive — 
brown (2.5YR-5/4); 
clayey very fine sandy; 
low moisture; micaceous 

SAND: Pale vellow 
~TY=7/3); silty very 
I _ine to fine; poorly 
sorted; slightly moist; 
trace mica 

Denotes Laboratory Sample ENGINEERING 
ENTERPRISES, INC. 
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PART I 

LABORATORY REPORTS - SOIL 



AnalyticalTechnologies,lnc. Corporate Offices: 5550 Morehouse Drive San Diega CA 92121 (619) 458-9141 

ATI I.D. 002220 

February 22, 1990 

Engineering Enterprises, Inc. 
6695 East Pacific Coast Highway 
Long Beach, California 90803 

Project No.: 512-345 

Attention: Tom Danaher 

On February 16, 1990, Analytical Technologies, Inc. received ten 
soil samples for analysis. The samples were analyzed with EPA 
methodology or equivalent methods as specified in the attached 
analytical schedule. The symbol for "less than" indicates a 
value below the reportable detection limit. Please see the 
attached sheet for the sample cross reference. 

The results of this analysis and the quality control data are 
enclosed. 

Carolyn A. Sites 
GC/MS Supervisor 

CAS:em 



 ̂AnalyticalTechnologies,lnc. 
ATI I.D. 002220 

ANALYTICAL SCHEDULE 

CLIENT: ENGINEERING ENTERPRISES, INC. PROJECT NO.: 512-345 
PROJECT NAME: (NONE) 

ANALYSIS TECHNIQUE REFERENCE/METHOD 

VOLATILE ORGANICS GC/MS EPA 8240 

% 



DATE RECEIVED : 02/16/90 

REPORT DATE : 02/22/90 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 1-1-20 SOIL 02/15/90 
02 1-2-25 SOIL 02/15/90 
03 1-3-30 SOIL 02/15/90 
04 1-4-35 SOIL 02/15/90 
05 1-5-40 SOIL 02/15/90 
06 2-1-20 SOIL 02/15/90 
07 2-2-25 SOIL 02/15/90 
08 2-3-30 SOIL 02/15/90 
09 2-4-35 SOIL 02/15/90 
10 2-5-40 SOIL 02/15/90 

TOTALS 

# SAMPLES 

10 

ATI STANDARD DISPOSAL PRACTICE 

The samples from this project will be disposed of in thirty (30) days from the 
date of this report. If an extended storage period is required, please contact 
^>ur sample control department before the scheduled disposal date. 

A ANALY ticalTechnologies,LNC 
CLIENT : ENGINEERING ENTERPRISES-LONG BEACH 
PROJECT # : 512-345 
PROJECT NAME : (NONE) 

ATI I.D. : 002220 

MATRIX 

SOIL 



^ ANGLYTICALTECHNOLOGIESYLNC. 
GCMS - RESULTS 

ATI I.D. 00222001 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANlCS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
1-1-20 DATE ANALYZED 
SOIL UNITS 

DILUTION FACTOR 

02/15/90 
02/16/90 
02/19/90 
02/19/90 
MG/KG 
1 

COMPOUNDS RESULTS 

CHLOROMETHANE <0.50 
BROMOMETHANE <0.50 
VINYL CHLORIDE <0.05 
CHLOROETHANE <0.05 
METHYLENE CHLORIDE <0.3 
ACETONE <1.0 
CARBON DISULFIDE <0.05 
1,1-DICHLOROETHENE <0.05 
1.1-DICHLOROETHANE <0.05 
1.2-DICHLOROETHENE (TOTAL) <0.05 
CHLOROFORM <0.05 
J.,2-DICHLOROETHANE <0.05 
B-BUTANONE (MEK) <1.0 
1,1,1-TRICHLOROETHANE <0.05 
CARBON TETRACHLORIDE <0.05 
VINYL ACETATE <0.50 
BROMODICHLOROMETHANE <0.05 
1,1,2,2-TETRACHLOROETHANE <0.05 
1,2-DICHLOROPROPANE <0.05 
TRANS-1,3-DICHLOROPROPENE <0. 05 
TRICHLOROETHENE <0.05 
DIBROMOCHLOROMETHANE <0.05 
1,1,2 TRICHLOROETHANE <0.05 
BENZENE <0.05 
CIS-1,3-DICHLOROPROPENE <0.05 
BROMOFORM <0.3 
2-HEXANONE (MBK) <0.50 
4-METHYL-2-PENTANONE (MIBK) <0.50 
TETRACHLOROETHENE <0.05 
TOLUENE <0.10 
CHLOROBENZENE <0.05 
ETHYL BENZENE <0.05 
STYRENE <0.05 
TOTAL XYLENES <0.05 

SURROGATE PERCENT RECOVERIES 

Jl,2-DICHLOROETHANE-D4 (%) 81 
BFB (%) 89 
TOLUENE-D8 (%) 89 



A, ^^AnalyticalTechnologies,liSDDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

LEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 00222001 

MATRIX : SOIL UNITS : MG/KG 

COMPOUNDS 

NONE DETECTED 

RESULTS 

N/A 

to 



Analy ticalTechnologies,lnc. 
GCMS - RESULTS 

ATI I.D. 00222002 

TEST : EPA 3240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
1-2-25 DATE ANALYZED 
SOIL UNITS 

DILUTION FACTOR 

02/15/90 
02/16/90 
02/19/90 
02/19/90 
MG/KG 
1 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1—DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 

^2-BUTANONE (MEK) 
™1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<0.50 
<0.50 
<0.05 
<0.05 
<0.3 
<1.0 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<1.0 
<0.05 
<0.05 
<0.50 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.3 
<0.50 
<0.50 
<0.05 
<0.10 
<0.05 
<0.05 
<0.05 
<0.05 

SURROGATE PERCENT RECOVERIES 

fcl,2-DICHLOROETHANE-D4 
^BFB (%) 
TOLUENE-D8 (%) 

(%) 86 
85 
85 



/ SJA< Anoly ticalTechnologiesfltSD DITI ON AL COMPOUNDS (SEMI-QUANTITATED) 

JEST : EPA 3240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 00222002 

MATRIX : SOIL . UNITS : MG/KG 

COMPOUNDS 

NONE DETECTED 

RESULTS 

N/A 



^Ji^AnalyticalTechnologieSylnc. 
GCMS - RESULTS 

ATI I.D. : 00222003 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
1-3-30 DATE ANALYZED 
SOIL UNITS 

DILUTION FACTOR 

02/15/90 
02/16/90 
02/19/90 
02/19/90 
MG/KG 
1 

COMPOUNDS RESULTS 

m 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
-BUTANONE (MEK) 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

* ,2-DICHLOROETHANE-D4 (%) 
BFB (%) 
TOLUENE-D8 (%) 

<0.50 
<0.50 
<0.05 
<0.05 
<0.3 
<1.0 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<1.0 
<0.05 
<0.05 
<0.50 
<0.05 
<0. 05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.3 
<0.50 
<0.50 
<0.05 
<0.10 
<0.05 
<0.05 
<0.05 
<0.05 

99 
95 
98 



A 
m 

£^AnalyticalTechnologies,lMDDITIONAL COMPOUNDS (SEMI-QUANT I TATE D) 

EST : . EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 00222003 

MATRIX : SOIL UNITS : MG/KG 

COMPOUNDS RESULTS 

NONE DETECTED N/A 

to 



A AnalyticalTechnologies, Inc. 
GCMS - RESULTS 

ATI I.D. : 00222004 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 
(NONE) 
1-4-35 
SOIL 

DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

02/15/90 
02/16/90 
02/19/90 
02/20/90 
MG/KG 
1 

COMPOUNDS RESULTS 

to 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
' -BUTANONE (MEK) 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMO DICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

* 2-DICHLOROETHANE-D4 (%) 
BFB (%) 
TOLUENE-D8 (%) 

<0.50 
<0.50 
<0.05 
<0.05 
<0.3 
<1.0 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<1.0 
<0.05 
<0.05 
<0.50 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.3 
<0.50 
<0.50 
<0.05 
<0.10 
<0.05 
<0.05 
<0.05 
<0.05 

84 
86 
88 



AnalyticalTechnologies,lA(DDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

^2ST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

MATRIX : SOIL 

ATI I.D. : 00222004 

UNITS : MG/KG 

COMPOUNDS 

NONE DETECTED 

RESULTS 

N/A 

to 



AnalyticalTechnologies,lnc. 
GCMS - RESULTS 

ATI I.D. : 00222005 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
1-5-40 DATE ANALYZED 
SOIL UNITS 

DILUTION FACTOR 

02/15/90 
02/16/90 
02/19/90 
02/20/90 
MG/KG 
1 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
,2-DICHLOROETHANE 
l-BUTANONE (MEK) 
,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<0. 50 
<0.50 
<0. 05 
<0.05 
<0.3 
<1.0 
<0.05 
<0.05 
<0. 05 
<0.05 
<0.05 
<0.05 
<1.0 
<0.05 
<0.05 
<0.50 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.3 
<0.50 
<0.50 
<0.05 
<0.10 
<0.05 
<0.05 
<0.05 
<0.05 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
"BFB (%) 
TOLUENE-D8 (%) 

88 
95 
93 



A 
# 

AnolyticalTechnologies,lfl®DITIONAL COMPOUNDS (S EMI -QUANT I TATE D) 

EST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 00222005 

MATRIX : SOIL UNITS : MG/KG 

COMPOUNDS RESULTS 

NONE DETECTED N/A 

to 



^ Ana!yticalTechnologies,lnc. 
GCMS - RESULTS 

ATI I.D. : 00222006 

TEST : EPA 3240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
2-1-20 DATE ANALYZED 
SOIL UNITS 

DILUTION FACTOR 

02/15/90 
02/16/90 
02/19/90 
02/20/90 
MG/KG 
1 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM . 

^,2-DICHLOROETHANE 
B-BUTANONE (MEK) 
^,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMO DICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

>,2-DICHLOROETHANE-D4 (%) 
BFB (%) 
TOLUENE-D8 (%) 

<0.50 
<0. 50 
<0.05 
<0.05 
<0.3 
<1.0 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<1.0 
<0.05 
<0.05 
<0. 50 
<0. 05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.3 
<0.50 
<0.50 
<0.05 
<0.10 
<0.05 
<0. 05 
<0.05 
<0.05 

95 
92 
93 



I £^AnalyticalTechnologiesflrfcDDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

JTST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 00222006 

MATRIX : SOIL UNITS : MG/KG 

COMPOUNDS 

NONE DETECTED 

RESULTS 

N/A 

to 



A AnalyticalTechnologies, Inc. 
GCMS - RESULTS 

ATI I.D. : 00222007 

TEST : EPA 3240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
2-2-25 DATE ANALYZED 
SOIL UNITS 

DILUTION FACTOR 

02/15/90 
02/16/90 
02/19/90 
02/20/90 
MG/KG 
1 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 

H-BUTANONE (MEK) 
Wl,l,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE. 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<0.50 
<0.50 
<0.05 
<0.05 
<0.3 
<1.0 
<0.05 
<0.05 
<0. 05 
<0.05 
<0.05 
<0.05 
<1.0 
<0.05 
<0.05 
<0.50 
<0.05 
<:0. 05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.3 
<0.50 
<0.50 
<0.05 
<0.10 
<0.05 
<0.05 
<0.05 
<0.05 

SURROGATE PERCENT RECOVERIES 

J., 2-DICHLOROETHANE-D4 (%) 
BFB (%) 
TOLUENE-D8 (%) 

86 
87 
92 



^^AnalyticalTechnologies,lM)DITIONAL COMPOUNDS (SEMI-QUANTITATED) 

JEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 00222007 

MATRIX : SOIL UNITS : MG/KG 

COMPOUNDS 

NONE DETECTED 

RESULTS 

N/A 

to 



lies,Inc. 
GCMS - RESULTS 

ATI I.D. : 00222008 

TEST : EPA 3240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
2-3-30 DATE ANALYZED 
SOIL UNITS 

DILUTION FACTOR 

02/15/90 
02/16/90 
02/19/90 
02/20/90 
MG/KG 
1 

COMPOUNDS RESULTS 

* 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE. 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
BUTANONE (MEK) 
,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

f 
1,2-DICHLOROETHANE-D4 (%) 
EB (%) 
TOLUENE-D8 (%) 

<0.50 
<0.50 
<0.05 
<0. 05 
<0.3 
<1.0 

0.14 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<1.0 
<0.05 
<0.05 
<0.50 
<0.05 
<0.05 
<0.05 
<0.05 

0.11 
<0.05 
<0.05 
<0.05 
<0.05 
<0.3 
<0.50 
<0.50 
<0.05 
<0.10 
<0.05 
<0.05 
<0.05 
<0.05 

96 
95 
94 



i ^^AnalyticalTechnologies,lgi£DDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

ST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 00222008 

MATRIX : SOIL UNITS : MG/KG 

COMPOUNDS 

NONE DETECTED 

RESULTS 

N/A 

to 



AnalyticalTechnologies, Inc. 
GCMS - RESULTS 

ATI I.D. : 00222009 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 
(NONE) 
2-4-35 
SOIL 

DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

02/15/90 
02/16/90 
02/19/90 
02/20/90 
MG/KG 
1 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE , 

^-BUTANONE (MEK) 
",1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<0.50 
<0.50 
<0.05 
<0.05 
<0.3 
<1.0 

0.06 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<1.0 
<0.05 
<0.05 
<0.50 
<0.05 
<0.05 
<0.05 
<0.05 

0.86 
<0.05 
<0.05 
0.05 
<0.05 
<0.3 
<0.50 
<0.50 
<0.05 
<0.10 
<0.05 
<0.05 
<0.05 
<0.05 

SURROGATE PERCENT RECOVERIES 

.,2-DICHLOROETHANE-D4 (%) 
"BFB (%) 
TOLUENE-D8 (%) 

87 
84 
87 



^^AnalyticalTechnologies,lMDDITIONAL COMPOUNDS (S EMI -QUANT I TATE D) 

: EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 00222009 

MATRIX : SOIL UNITS : MG/KG 

COMPOUNDS RESULTS 

NONE DETECTED N/A 



AnalyticalTechnologies,lnc. 
GCMS - RESULTS 

ATI I.D. : 00222010 

TEST : EPA 8240 (GC/MSFOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
2-5-40 DATE ANALYZED 
SOIL UNITS 

DILUTION FACTOR 

02/15/90 
02/16/90 
02/19/90 
02/20/90 
MG/KG 
1 

COMPOUNDS RESULTS 

* 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
2., 2-DICHLOROETHANE 
BUTANONE (MEK) 
,1,1-TRICHLOROETHANE 

CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMO DICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<0.50 
<0.50 
<0.05 
<0. 05 
<0.3 
<1.0 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<1.0 

0.07 
<0.05 
<0.50 
<0.05 
<0.05 
<0.05 
<0.05 
0.15 
<0.05 
<0.05 
<0.05 
<0.05 
<0.3 
<0.50 
<0.50 

0.20 
<0.10 
<0.05 
<0.05 
<0.05 
<0.05 

SURROGATE PERCENT RECOVERIES 

* I, 2-DICHLOROETHANE-D4 FB (%) 
TOLUENE-D8 (%) 

(%) 87 
85 
83 



A £^AnalyticalTechnologies,li*DDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

EST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 00222010 

MATRIX : SOIL UNITS : MG/KG 

COMPOUNDS RESULTS 

NONE DETECTED N/A 



AnalyticalTechnologies, Inc. GCMS - RESULTS 

REAGENT BLANK 

"TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

ATI I.D. : 002220 
ENGINEERING ENTERPRISES-LONG BEACH DATE EXTRACTED : 02/19/90 
512-345 DATE ANALYZED : 02/19/90 
(NONE) UNITS : MG/KG 
REAGENT BLANK DILUTION FACTOR : N/A 

COMPOUNDS RESULTS 

CHLOROMETHANE <0.50 
BROMOMETHANE <0.50 
VINYL CHLORIDE <0.05 
CHLOROETHANE <0.05 
METHYLENE CHLORIDE <0.3 
ACETONE <1.0 
CARBON DISULFIDE <0.05 
1,1-DICHLOROETHENE <0.05 
1.1-DICHLOROETHANE <0.05 
1.2-DICHLOROETHENE (TOTAL) <0.05 
CHLOROFORM <0.05 
1,2-DICHLOROETHANE <0.05 
2-BUTANONE (MEK) <1.0 
1,1,1-TRICHLOROETHANE <0.05 

I
CARBON TETRACHLORIDE <0.05 
fclNYL ACETATE <0.50 
BROMODICHLOROMETHANE <0.05 
1,1,2,2-TETRACHLOROETHANE <0.05 
1,2-DICHLOROPROPANE <0. 05 
TRANS-1,3-DICHLOROPROPEHE <0.05 
TRICHLOROETHENE <0.05 
DIBROMOCHLOROMETHANE <0.05 
1,1,2 TRICHLOROETHANE <0.05 
BENZENE <0.05 
CIS-1,3-DICHLOROPROPENE <0.05 
BROMOFORM <0.3 
2-HEXANONE (MBK) <0.50 
4-METHYL-2-PENTANONE (MIBK) <0.50 
TETRACHLOROETHENE <0.05 
TOLUENE <0.10 
CHLOROBENZENE <0.05 
ETHYL BENZENE <0.05 
STYRENE <0.05 
TOTAL XYLENES <0.05 

SURROGATE PERCENT RECOVERIES 

l,2-DICHLOROETHANE-D4 (%) 
BFB (%) 
TOLUENE-D8 (%) 

96 
96 
98 



A AnalyticalTechnologies,lnc. GCMS - RESULTS 

REAGENT BLANK 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT : ENGINEERING ENTERPRISES-LONG BEACH ATI I.D. : 002220 

UNITS : MG/KG 

COMPOUNDS RESULTS 

119 ALIPHATIC HYDROCARBON (C3) 0.9 

to 



A AnalyticalTechnologiesJnc. 
QUALITY CONTROL DATA 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

ENGINEERING ENTERPRISES-LONG BEACH 
512-345 
(NONE) 
00222002 

ATI I.D. 

DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

002220 

02/19/90 
02/19/90 
SOIL 
MG/KG 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

1,1-DICHLOROETHENE <0.05 2.5 2.6 104 2.1 84 21 
TRICHLOROETHENE <0.05 3.0 3.1 103 2.8 93 10 
CHLOROBENZENE <0.05 3.0 3.1 103 2.9 97 6 
TOLUENE <0.05 3.0 2.9 97 2.8 93 4 
BENZENE <0.05 3.0 2.9 97 2.5 83 16 

to 

% Recovery = (Spike Sample Result - Sample Result) 

Spike Concentration 

RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

Average of Spiked Sample 
100 



AnalyticalTechnologies,lnc. 
QUALITY CONTROL DATA 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

ENGINEERING ENTERPRISES-LONG BEACH 
512-345 
(NONE) 
00222006 

ATI I.D. 

DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

002220 

02/19/90 
02/20/90 
SOIL 
MG/KG 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPE 

1,1-DICHLOROETHENE <0.05 2.5 2.3 92 2.1 84 9 
TRICHLOROETHENE <0.05 3.0 3.0 100 2.8 93 7 
CHLOROBENZENE <0.05 3.0 3.0 100 3.0 100 0 
TOLUENE <0.05 3.0 2.8 93 2.8 93 0 
BENZENE <0.05 3.0 2.7 90 2.5 83 8 

4* 

% Recovery = (Spike Sample Result - Sample Result) 

Spike Concentration 

RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

Average of Spiked Sample 
100 
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PART II 

LABORATORY REPORTS - GROUNDWATER FEBRUARY 1, 1990 



ies.lnc corporate offices: 5550 morenouse drive san diego. ca 92121 (619) 458-9141 

ATI I.D. 002037 

February 12, 1990 

Engineering Enterprises, Inc. 
6695 E. Pacific Coast Highway 
Long Beach, California 90803 

Project No.: 512-345 

Attention: Bill Halbert 

On February 2, 1990, Analytical Technologies, Inc. received seven 
water samples for analysis. The samples were analyzed with EPA 
methodology or equivalent methods as specified in the attached 
analytical schedule. The symbol for "less than" indicates a 
value below the reportable detection limit. Please see the 
attached sheet for the sample cross reference. 

The results of this analysis and the quality control data are 
enclosed. 

Carolyn A. Sites 
GC/MS Supervisor 

CAS:nm 



AnglyticalTechnologies,lnc. ATI I.D. 002037 

ANALYTICAL SCHEDULE 

CLIENT: ENGINEERING ENTERPRISES, INC. PROJECT NO.: 512-345 
PROJECT NAME: (NONE) 

ANALYSIS TECHNIQUE REFERENCE/METHOD 

VOLATILE ORGANICS GC/MS EPA 8240 



c CLI fitt^AnalyticalTpcl^gj^^G ENTERPRISES-LONG BEACH 
PROJECT # : 512-345 
IROJECT NAME : (NONE) 

ATI I.D. : 002037 

DATE RECEIVED : 02/02/90 

REPORT DATE : 02/12/90 

ATI 5 

01 
02 
03 
04 
05 
06 
07 

CLIENT DESCRIPTION MATRIX DATE COLLECTED 

W-05-01 
W-04-02 
W-06-03 
W-03-04 
W—02—05 
W-22-06 
W-01-07 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

02/01/90 
02/01/90 
02/01/90 
02/01/90 
02/01/90 
02/01/90 
02/01/90 

to 

TOTALS 

MATRIX # SAMPLES 

WATER 7 

ATI STANDARD DISPOSAL PRACTICE 

The samples from this project will be disposed of in thirty (30) days from the 
date of this report. If an extended storage period is required, please contact 
nur sample control department before the scheduled disposal date. 



AnalyticalTechnologies,lnc. 
GCMS - RESULTS 

ATI I.D. : 00203701 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
W-05-01 DATE ANALYZED 
WATER UNITS 

DILUTION FACTOR 

02/01/90 
02/02/90 
N/A 
02/07/90 
UG/L 
40 

COMPOUNDS RESULTS 

CHLOROMETHANE <400 
BROMOMETHANE <400 
VINYL CHLORIDE <40 
CHLOROETHANE <40 
METHYLENE CHLORIDE <200 
ACETONE <800 
CARBON DISULFIDE <40 
1,1-DICHLOROETHENE / 63 
1.1-DICHLOROETHANE <40 
1.2-DICHLOROETHENE (TOTAL)/ 200 
CHLOROFORM <40 
1,2-DICHLOROETHANE <40 
k-BUTANONE (MEK) <800 
K,1,1-TRICHLOROETHANE <40 
CARBON TETRACHLORIDE <40 
VINYL ACETATE <400 
BROMO DICHLOROMETHANE <40 
1,1,2,2-TETRACHLOROETHANE <40 
1,2-DICHLOROPROPANE <40 
CIS-1,3-DICHLOROPROPENE <40 
TRICHLOROETHENE / 5800 
DIBROMOCHLOROMETHANE <40 
1,1,2 TRICHLOROETHANE <40 
BENZENE <40 
TRANS-1,3-DICHLOROPROPENE <40 
BROMOFORM <200 
2-HEXANONE (MBK) <400 
4-METHYL-2-PENTANONE (MIBK) <400 
TETRACHLOROETHENE 1 1600 
TOLUENE <80 
CHLOROBENZENE <40 
ETHYL BENZENE <40 
STYRENE <40 
TOTAL XYLENES <40 

SURROGATE PERCENT RECOVERIES i 

ft, 2-DICHLOROETHANE-D4 (%) 93 
^FB (%) 100 
TOLUENE-D8 (%) 101 



Jl _ , ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 
 ̂AnalyticalTechnologiesylnc. 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 00203701 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 

to 



 ̂AnalyticalTechnologies,lnc. GCMS - RESULTS 

ATI I.D. : 00203702 

TEST : EPA 3240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGIiJEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
W-04-02 DATE ANALYZED 
WATER UNITS 

DILUTION FACTOR 

02/01/90 
02/02/90 
N/A 
02/07/90 
UG/L 
10 

COMPOUNDS RESULTS 

«c 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
-BUTANONE (MEK) 
,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPSNE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

% ,2-DICHLOROETHANE-D4 FB (%) 
TOLUENE-D8 (%) 

(%) 

<100 
<100 
<10 
<10 
<50 
<200 
<10 

17 
<10 

64 
<10 
<10 
<200 
<10 
<10 
<100 
<10 
<10 
<10 
<10 
1400 
<10 
<10 
<10 
<10 
<50 
<100 
<100 
310 
<20 
<10 
<10 
<10 
<10 

92 
101 
101 



A ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 
AnalyticalTechnologies,lnc. 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 00203702 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 

to 



(AAAnalyticalTechnologies/lnc. GCMS - RESULTS 

ATI I.D. : 00203703 

TEST : EPA 8240 (GC/HS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
W—06-03 DATE ANALYZED 
WATER UNITS 

DILUTION FACTOR 

02/01/90 
02/02/90 
N/A 
02/07/90 
UG/L 
15 

COMPOUNDS RESULTS 

IC 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (mOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
-BUTANONE (MEK) 
, 1,1-TRICHLOROETHANE 

CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

,2-DICHLOROETHANE-D4 
FB (%) 

TOLUENE-D8 (%) 

(%) 

<150 
<150 
<15 
<15 
<75 
<300 
<15 

21 
<15 

21 
<15 
<15 
<300 
<15 
<15 
<150 
<15 
<15 
<15 
<15 
1900 
<15 
<15 
<15 
<15 
<75 
<150 
<150 
780 
<30 
<15 
<15 
<15 
<15 

92 
99 
99 



^AnalyticolTeChnologies,ln^DDITIONAL C°MP0UHDS (SEMI-QUANTITATED) 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

MATRIX : WATER 

ATI I.D. : 00203703 

UNITS : UG/L 

COMPOUNDS 

NONE DETECTED 

RESULTS 

N/A 

«• 



A AnalyticalTechnologies,lnc. GCMS - RESULTS 

ATI I.D. : 00203704 

TEST : EPA 3240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
W-03-04 DATE ANALYZED 
WATER UNITS 

DILUTION FACTOR 

02/01/90 
02/02/90 
N/A 
02/07/90 
UG/L 
15 

COMPOUNDS RESULTS 

CHLOROMETHANE <150 
BROMOMETHANE <150 
VINYL CHLORIDE <15 
CHLOROETHANE <15 
METHYLENE CHLORIDE <75 
ACETONE <300 

CARBON DISULFIDE <15 
1,1-DICHLOROETHENE <15 
1.1-DICHLOROETHANE <15 
1.2-DICHLOROETHENE (TOTAL) 54 
CHLOROFORM <15 
1,2-DICHLOROETHANE <15 

fc-BUTANONE (MEK) <300 
WL ,1,1-TRICHLOROETHANE <15 
CARBON TETRACHLORIDE <15 
VINYL ACETATE <150 
BROMODICHLOROMETHANE <15 
1,1,2,2-TETRACHLOROETHANE <15 
1,2-DICHLOROPROPANE <15 
CIS-1,3-DICHLOROPROPENE <15 
TRICHLOROETHENE 1700 
DIBROMOCHLOROMETHANE <15 
1,1,2 TRICHLOROETHANE <15 
BENZENE <15 
TRANS-1,3-DICHLOROPROPENE <15 
BROMOFORM <75 

2-HEXANONE (MBK) <150 
4-METHYL-2-PENTANONE (MIBK) <150. 
TETRACHLOROETHENE 240 
TOLUENE <3° 
CHLOROBENZENE <15 
ETHYL BENZENE <15 
STYRENE <15 
TOTAL XYLENES <15 

SURROGATE PERCENT RECOVERIES 

t,2-DICHLOROETHANE-D4 (%) FB (%) 
TOLUENE-D8 (%) 

92 
101 
100 



^Analylic0IT«hnologteS,lnlDDITIONAL CO"1"01™03 (SEMI-QUANTITATED) 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

^ . ATI I.D. : 00203704 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 



AnalyticalTechnologies,lnc. GCMS - RESULTS 

ATI I.D. : 00203705 

TEST : EPA 8240 (GC/IIS FOR VOLATILE ORGANICS) 

41 TT 
CLIENT 
PROJECT 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-^45 DATE RECEIVED 
(NONE) DATE EXTRACTED 
W-02-05 DATE ANALYZED 
WATER UNITS 

DILUTION FACTOR 

02/01/90 
02/02/90 
N/A 
02/07/90 
UG/L 
4 

COMPOUNDS RESULTS 

It 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
-BUTANONE (MEK) 
,1,1-TRICHLOROETHANE 

CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMO DICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROP3NE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

% ,2-DICHLOROETHANE-D4 (%) FB (%) 
TOLUENE-D8 (%) 

<40 
<40 
<4 
<4 
<20 
<80 
<4 
<4 
<4 
<4 
<4 
<4 
<80 
<4 
<4 
<40 
<4 
<4 
<4 
<4 
500 
<4 
<4 
<4 
<4 
<20 
<40 
<40 
50 
<8 
<4 
<4 
<4 
<4 

91 
100 
99 



^AnalylicaIT«hnolo9ies,lncADDITI0NAL C0MP0DNCS (SEMI-QCANTITATED) 

TEST : EPA 8240 (GC/I1S FOR VOLATILE ORGANICS) 

ATI I.D. : 00203705 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED . N/A 

to 



AnolyticalTechnologies,lnc GCMS - RESULTS 

ATI I.D. : 00203706 

TEST : EPA 8240 (GC/HS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 
(NONE) 
W-22-06 
WATER 

DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

02/01/90 
02/02/90 
N/A 
02/07/90 
UG/L 
5 

COMPOUNDS RESULTS 

ta 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
-BUTANONE (MEK) 
,1,1-TRICHLOROETHAN" 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMO DICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1, 2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

,2-DICHLOROETHANE-D4 
FB (%) 
TOLUENE-D8 (%) 

(%) 

<50 
<50 
<5 
<5 
<25 
<100 
<5 
<5 
<5 
<5 
<5 
<5 
<100 
<5 
<5 
<50 
<5 
<5 
<5 
<5 

625 
<5 
<5 
<5 
<5 
<25 
<50 
<50 

68 
<10 
<5 
<5 
<5 
<5 

90 
101 
98 



^AnalyticdTedinolo9ies,lncADDITI0NAL =°"P0UNDS (SEMI-QUANTITATED) 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

MATRIX : WATER 

ATI I.D. : 00203706 

UNITS : UG/L 

COMPOUNDS 

NONE DETECTED 

RESULTS 

N/A 

to 



AnalyticalTechnologies,lnc. GCMS - RESULTS 

ATI I.D. : 00203707 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
W-01--07 DATE ANALYZED 
WATEP. UNITS 

DILUTION FACTOR 

02/01/90 
02/02/90 
N/A 
02/08/90 
UG/L 
80 

COMPOUNDS RESULTS 

to 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
-BUTANONE (MEK) 
', 1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

m 
2-DICHLOROETHANE-D4 
B (%) 

TOLUENE-D8 (%) 

<800 
<800 
<80 
<80 

10000 
<1600 
<80 
<80 
<80 
<80 
<80 
<80 
<1600 
<80 
<80 
<800 
<80 
<80 
<80 
<80 
1000 
<80 
<80 
<80 
<80 
<400 
<800 
<800 
<80 
<160 
<80 
<80 
<80 
<80 

84 
100 
97 



J|L . . . . . . ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 
AnalyticalTechnologies,lnc. 

TEST : EPA 824 0 (GC/IIS FOR VOLATILE ORGANICS) 

^ ATI I.D. : 00203707 

MATRIX : WATER UNITS, : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 



A AlX AnaiyticalTechnologies,lnc. 

% "e£ 

GCMS - RESULTS 

REAGENT BLANK 

EST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

ATI I.D. : 002037 
ENGINEERING ENTERPRISES-LONG BEACH DATE EXTRACTED : N/A 
512-345 DATE ANALYZED : 02/07/90 
(NONE) UNITS : UG/L 
REAGENT BLANK DILUTION FACTOR : N/A 

COMPOUNDS 

_ CA 

l» 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
NYL ACETATE 
:OMO DI CHLOROMETHANE 

1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
cis-i, 3-DICHLOROPROP::NE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE' 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

RESULTS 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
BFB (%) 
LOLUENE-D8 (%) & 

<10 
<10 
<1 
<1 
<5 
<20 
<1 
<1 
<1 
<1 
<1 
<1 
<20 
<1 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<5 
<10 
<10 
<1 
<2 
<1 
<1 
<1 
<1 

95 
103 
102 

v 



AnalyticalTechnologies,lnc. GCMS - RESULTS 

REAGENT BLANK 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : EPA 8240 (GC/I1S FOR VOLATILE ORGANICS) 

CLIENT : ENGINEERING ENTERPRISES-LONG BEACH ATI I.D. : 002037 

UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 



^^AnalyticolTechnologies/lnc. 

PEST 

GCMS - RESULTS 

REAGENT BLANK 

EPA S240 (GC/TIS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT 5 
PROJECT NAME 
CLIENT I.D. 

ATI I.D. 
ENGINEERING ENTERPRISES-LONG BEACH DATE EXTRACTED 
512-345 DATE ANALYZED 
(NONE) UNITS 
REAGENT BLANK DILUTION FACTOR 

002037 
N/A 
02/08/90 
UG/L 
N/A 

COMPOUNDS RESULTS 

- C. 

!• 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
iINYL ACETATE 
,ROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPRO PENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 
BFB (%) 
OLUENE-D8 (%) 

(%) 

<10 
<10 
<1 
<1 
<5 
<20 
<1 
<1 
<1 
<1 
<1 
<1 
<20 
<1 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<5 
<10 
<10 
<1 
<2 
<1 
<1 
<1 
<1 

88 
103 
97 



A A . . •_ «• , ' . GCMS - RESULTS 
A^AnalyticalTecnnologies,lnc. 

REAGENT BLANK 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : EPA 8240 (GC/IIS FOR VOLATILE ORGANICS) 

CLIENT : ENGINEERING ENTERPRISES-LONG BEACH ATI I.D. : 002037 

UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 



AnalyticalTechnologies,lnc. QUALITY CONTROL DATA 

TEST : EPA 8240 (GC/HS FOR VOLATILE ORGANICS) 

CLIENT 
PROTECT # 
PROJECT NAME 
REF I.D. 

ENGINEERING ENTERPRISES-LONG BEACH 
512-345 
(NONE 
00203"706 

ATI I.D. 

DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

002037 

N/A 
02/07/90 
WATER 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

1,1-DICHLOROETHENE <5 250 224 90 220 88 2 
TRICHLOROETHENE 625 300 844 73 827 67 9 
CHLDROBENZENE <5 300 294, 98 283 94 4 
TOLZJENE <5 300 284 95 280 93 2 
BENZENE <5 300 270 90 265 88 2 

to 

% Recovery = (Spike Sample Result - Sample Result) 

Spike Concentration 

RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

Average of Spiked Sample 
100 



ENGINffiRING 
ENTERPRISES, INC. 

21818 WILMINGTON AVE, SUnE *06 
LONG BEACH, CA 90810 (213)618-4697 

OO203 7 CHAIN OF CUSTODY RECORD 

LABORATORY: PROJECT NO. 
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APPENDIX C 

PART III 

LABORATORY REPORTS - GROUNDWATER FEBRUARY 21, 1990 



AnalyticalTechnologies, Inc. Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 

ATI I.D. 002270 

March 8, 1990 

Engineering Enterprises, Inc. 
6695 East Pacific Coast Highway 
Long Beach, California 90803 

Project No.: 512-345 

Attention: Bill Halbert 

On February 22, 1990, Analytical Technologies, Inc. received nine 
water samples for analysis. The samples were analyzed with EPA 
methodology or equivalent methods as specified in the attached 
analytical schedule. The symbol for "less than" indicates a 
value below the reportable detection limit. Please see the 
attached sheet for the sample cross reference. 

The results of this analysis and the quality control data are 
enclosed. 

Carolyn A. Sites 
GC/MS Supervisor 

CAS:eb 



/ti\ AnalyticalTechnologies,lnc. 

ATI I.D. 002270 

ANALYTICAL SCHEDULE 

CLIENT: ENGINEERING ENTERPRISES, INC. PROJECT NO.: 512-345 
PROJECT NAME: (NONE) 

ANALYSIS TECHNIQUE REFERENCE/METHOD 

VOLATILE ORGANICS GC/MS EPA 8240 



W*' 

AnalyticalTechnologies,lnc. 
CLIENT : ENGINEERING ENTERPRISES-LONG BEACH DATE RECEIVED : 02/22/90 
OJECT # : 512-345 
OJECT NAME : (NONE) REPORT DATE : 03/08/90 

ATI I.D. : 002270 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 OW-5 WATER 02/21/90 
02 OW-3 WATER 02/21/90 
03 OW-6 WATER 02/21/90 
04 OW-2 WATER 02/21/90 
05 OW-4 WATER 02/21/90 
06 OW-1 WATER 02/21/90 
07 OW-OO WATER 02/21/90 
08 OW-22 WATER 02/21/90 
09 SDTB 869 WATER 02/20/90 

to 

TOTALS 

MATRIX # SAMPLES 

WATER 9 

ATI STANDARD DISPOSAL PRACTICE 

The samples from this project will be disposed of in thirty (30) days from the 
date of this report. If an extended storage period is required, please contact 
ur sample control department before the scheduled disposal date. 



A AnalyticalTechnologies,lnc. 
GCMS - RESULTS 

ATI I.D. 00227001 

TEST : EPA 3240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
OW-5 DATE ANALYZED 
WATER UNITS 

DILUTION FACTOR 

02/21/90 
02/22/90 
N/A 
02/26/90 
UG/L 
80 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 

^,2-DICHLOROETHANE 
M-BUTANONE (MEK) 

,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

), 2-DICHLOROETHANE-D4 
BFB (%) 
TOLUENE-D8 (%) 

(%) 

<800 
<800 
<80 
<80 
<400 
<1600 
<80 

130 
<80 
380 
<80 
<80 
<1600 
<80 
<80 
<800 
<80 
<80 
<80 
<80 
15000 
<80 
<80 
<80 
<80 
<400 
<800 
<800 
5900 
<160 
<80 
<80 
<80 
<80 

91 
95 
93 



^^AnalyticalTe«hnologies/ltJcDDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

^TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 00227001 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 

!• 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 00227002 

TEST : EPA 3240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
OW-3 DATE ANALYZED 
WATER UNITS 

DILUTION FACTOR 

02/21/90 
02/22/90 
N/A 
02/26/90 
UG/L 
20 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
,2-DICHLOROETHANE 
BUTANONE (MEK) 
,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1/2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1, 3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

A 2-DICHLOROETHANE-D4 
^FB (%) 
TOLUENE-D8 (%) 

(%) 

<200 
<200 
<20 
<20 
<100 
<400 
<20 
35 

<20 
150 

<20 
<20 
<400 
<20 
<20 
<200 
<20 
<20 
<20 
<20 
3800 

<20 
<20 
<20 
<20 
<100 
<200 
<200 
1100 
<40 
<20 
<20 
<20 
<20 

90 
96 
96 



A 

€ 
£^AndyticalTechnologies,lA<DDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

£ST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 00227002 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 

I# 



\ Analy ticalTechnologies,lnc. 
GCMS - RESULTS 

ATI I.D. 00227003 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

•u. TT 
CLIENT 
PROJECT 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 
(NONE) 
OW-6 
WATER 

DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

02/21/90 
02/22/90 
N/A 
02/28/90 
UG/L 
40 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 

^1,2-DICHLOROETHANE 
W2 -BUTANONE (MEK) 
•1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<400 
<400 
<40 
<40 
<200 
<800 
<40 

56 
<40 

59 
<40 
<40 
<800 
<40 
<40 
<400 
<40 
<40 
<40 
<40 
7800 
<40 
<40 
<40 
<40 
<200 
<400 
<400 

3300 
<80 

2800 
<40 
<40 

210 

SURROGATE PERCENT RECOVERIES 

J(L,2-DICHLOROETHANE-D4 (%) 
BFB (%) 
TOLUENE-D8 (%) 

87 
98 
97 



/ ^^AnolyticalTe<hnologies,lrsDDITIoNAL COMPOUNDS (SEMI-QUANTITATED) 

|[TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. ; 00227003 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS 

NONE DETECTED 

RESULTS 

N/A 

I# 



ĵ̂ AnalyticalTechnologies,lnc. 
GCMS - RESULTS 

ATI I.D. : 00227004 

TEST : EPA 3240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
OW-2 DATE ANALYZED 
WATER UNITS 

DILUTION FACTOR 

02/21/90 
02/22/90 
N/A 
03/01/90 
UG/L 
5 

. COMPOUNDS RESULTS 

CHLOROMETHANE <50 
BROMOMETHANE <50 
VINYL CHLORIDE <5 
CHLOROETHANE <5 
METHYLENE CHLORIDE <25 
ACETONE <100 
CARBON DISULFIDE <5 
1,1-DICHLOROETHENE <5 
1.1-DICHLOROETHANE <5 
1.2-DICHLOROETHENE (TOTAL) 6 
CHLOROFORM <5 

II, 2-DICHLOROETHANE <5 
•-BUTANONE (MEK) <100 
1,1,1-TRICHLOROETHANE <5 
CARBON TETRACHLORIDE <5 
VINYL ACETATE <50 
BROMODICHLOROMETHANE <5 
1,1,2,2-TETRACHLOROETHANE < 5 
1,2-DICHLOROPROPANE <5 
CIS-1,3-DICHLOROPROPENE <5 
TRICHLOROETHENE 1100 
DIBROMOCHLOROMETHANE <5 
1,1,2 TRICHLOROETHANE <5 
BENZENE <5 
TRANS-1,3-DICHLOROPROPENE <5 
BROMOFORM <25 
2-HEXANONE (MBK) <50 
4-METHYL-2-PENTANONE (MIBK) <50 
TETRACHLOROETHENE 160 
TOLUENE <10 
CHLOROBENZENE <5 
ETHYL BENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 

SURROGATE PERCENT RECOVERIES 

., 2-DICHLOROETHANE-D4 (%) 93 
"BFB (%) 107 
TOLUENE-D8 (%) 105 



^^AnalyticalTechnologies,lr^DDITI0NAL COMPOUNDS (SEMI-QUANTITATED) 

pTEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 00227004 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS RESULTS 

145 ALIPHATIC HYDROCARBON C4 270 
193 ALIPHATIC HYDROCARBON C4 290 

I 



 ̂AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 00227005 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

a 
tt 

CLIENT 
PROJECT 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 
(NONE) 
OW-4 
WATER 

DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

02/21/90 
02/22/90 
N/A 
03/01/90 
UG/L 
15 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
tl, 2-DICHLOROETHANE 
-BUTANONE (MEK) 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

Bfc.,2-DICHLOROETHANE-D4 (%) 
BFB (%) 
TOLUENE-D8 (%) 

<150 
<150 
<15 
<15 
<75 
<300 
<15 
<15 
<15 

87 
<15 
<15 
<300 
<15 
<15 
<150 
<15 
<15 
<15 
<15 
3400 
<15 
<15 
<15 
<15 
<75 
<150 
<150 
400 
<30 
<15 
<15 
<15 
<15 

89 
102 
100 



^^AnalyticalTechnologies,lrKDDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

J^EST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

MATRIX : WATER 

ATI I.D. : 00227005 

UNITS : UG/L 

COMPOUNDS 

NONE DETECTED 

RESULTS 

N/A 

to 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 00227006 

TEST : EPA 3240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
OW-1 DATE ANALYZED 
WATER UNITS 

DILUTION FACTOR 

02/21/90 
02/22/90 
N/A 
03/01/90 
UG/L 
1500 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
,2-DICHLOROETHANE 
'-BUTANONE (MEK) 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

f, 2-DICHLOROETHANE-D4 (%) 
BFB (%) 
TOLUENE-D8 (%) 

<15000 
<15000 
<1500 
<1500 

190000 
<30000 
<1500 
<1500 
<1500 
<1500 
<1500 
<1500 
<30000 
<1500 
<1500 
<15000 
<1500 
<1500 
<1500 
<1500 

2200 
<1500 
<1500 
<1500 
<1500 
<7500 
<15000 
<15000 
<1500 
<3000 
<1500 
<1500 
<1500 
<1500 

87 
98 
97 



I 

I 

^^AnalyticalTechnologies,l̂ (|3DITI0NAL COMPOUNDS (S EMI -QUANT I TATE D) 

JEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

MATRIX : WATER 

ATI I.D. : 00227006 

UNITS ; UG/L 

COMPOUNDS 

NONE DETECTED 

RESULTS 

N/A 

to 



Andy ticolTechnologies,Inc. 
GCMS - RESULTS 

ATI I.D. : 00227007 

TEST : EPA 3240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
OW-OO DATE ANALYZED 
WATER UNITS 

DILUTION FACTOR 

02/21/90 
02/22/90 
N/A 
02/26/90 
UG/L 
1 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 

^,2-DICHLOROETHANE 
• -BUTANONE (MEK) 
^,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMO DICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

!,2-DICHLOROETHANE-D4 (%) 
BFB (%) 
TOLUENE-D8 (%) 

<10 
<10 
<1 
<1 
<5 
<20 
<1 
<1 
<1 
<1 
<1 
<1 
<20 
<1 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<5 
<10 
<10 
<1 
<2 
<1 
<1 
<1 
<1 

98 
93 
96 



^^AnalyticalTechnologies/l^q3DITI0NAL COMPOUNDS (SEMI-QUANTITATED) 

|EST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 00227007 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS 

NONE DETECTED 

RESULTS 

N/A 

to 



AnalyticalTechnologies,lnc. 

GCMS - RESULTS 

ATI I.D. : 00227008 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED : 02/21/90 
512-345 DATE RECEIVED : 02/22/90 
(NONE) DATE EXTRACTED : N/A 
OW-22 DATE ANALYZED : 03/01/90 
WATER UNITS : UG/L 

DILUTION FACTOR : 100 

COMPOUNDS RESULTS 

CHLOROMETHANE <1000 
BROMOMETHANE <1000 
VINYL CHLORIDE <100 
CHLOROETHANE <100 
METHYLENE CHLORIDE <500 
ACETONE <2000 
CARBON DISULFIDE <100 
1,1-DICHLOROETHENE 100 
1.1-DICHLOROETHANE <100 
1.2-DICHLOROETHENE (TOTAL) 380 
CHLOROFORM <100 
2-DICHLOROETHANE <100 

•-BUTANONE (MEK) <2000 
^T,1,l-TRICHLOROETHANE <100 
CARBON TETRACHLORIDE <100 
VINYL ACETATE <1000 
BROMODICHLOROMETHANE <100 
1,1,2,2-TETRACHLOROETHANE <100 
1,2-DICHLOROPROPANE <100 
CIS-1,3-DICHLOROPROPENE <100 
TRICHLOROETHENE 16000 
DIBROMOCHLOROMETHANE <100 
1,1,2 TRICHLOROETHANE <100 
BENZENE <100 
TRANS-1,3-DICHLOROPROPENE <100 
BROMOFORM <500 
2-HEXANONE (MBK)° <1000 
4-METHYL-2-PENTANONE (MIBK) <1000 
TETRACHLOROETHENE 5100 
TOLUENE <200 
CHLOROBENZENE <100 
ETHYL BENZENE <100 
STYRENE <100 
TOTAL XYLENES <100 

SURROGATE PERCENT RECOVERIES 

2-DICHLOROETHANE-D4 (%) 86 
BFB (%) 100 
TOLUENE-D8 (%) 99 



^^AnalyticolTechnblogies,lAODITIONAL COMPOUNDS (SEMI-QUANTITATED) 

JEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

ATI I.D. : 00227008 

MATRIX : WATER UNITS : UG/L 

COMPOUNDS 

NONE DETECTED 

RESULTS 

N/A 

to 



^ Analy ticalTechnologies,lnc 
GCMS - RESULTS 

ATI I.D. : 00227009 

TEST : EPA 3240 (GC/MS FOR VOLATILE ORGANICS) 

A 
IT 

CLIENT 
PROJECT 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

ENGINEERING ENTERPRISES-LONG BEACH DATE SAMPLED 
512-345 DATE RECEIVED 
(NONE) DATE EXTRACTED 
SDTB 369 DATE ANALYZED 
WATER UNITS 

DILUTION FACTOR 

02/20/90 
02/22/90 
N/A 
02/26/90 
UG/L 
1 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
2-DICHLOROETHANE P-BUTANONE (MEK) 

1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMO DICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<10 
<10 
<1 
<1 
<5 
<20 
<1 
<1 
<1 
<1 
<1 
<1 
<20 
<1 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<5 
<10 
<10 
<1 
<2 
<1 
<1 
<1 
<1 

SURROGATE PERCENT RECOVERIES 

P, 2-DICHLOROETHANE-D4 (%) 
BFB (%) 
TOLUENE-D8 (%) 

94 
94 
97 



r 

AnalyticalTechnologieS/lftpDIT10 N AL COMPOUNDS (SEMI-QUANTITATED) 

^EST : EPA 824 0 (GC/MS FOR VOLATILE ORGANICS) 

MATRIX : WATER 

ATI I.D. : 00227009 

UNITS : UG/L 

COMPOUNDS 

NONE DETECTED 

RESULTS 

N/A 

to 



^AnglyticolTechnologies,Inc. GCMS - RESULTS 

REAGENT BLANK 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT 4 
PROJECT NAME 
CLIENT I.D. 

ATI I.D. : 002270 
ENGINEERING ENTERPRISES-LONG BEACH DATE EXTRACTED : N/A 
512-345 DATE ANALYZED : 02/26/90 
(NONE) UNITS : UG/L 
REAGENT BLANK DILUTION FACTOR : N/A 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
1,1,1-TRICHLOROETHANE 

^CARBON TETRACHLORIDE 
•iNYL ACETATE 
^^ROMO DICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<10 
<10 
<1 
<1 
<5 
<20 
<1 
<1 
<1 
<1 
<1 
<1 
<20 
<1 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<5 
<10 
<10 
<1 
<2 
<1 
<1 
<1 
<1 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 
BFB (%) 
OLUENE-D8 (%) 

(%) 95 
98 
101 



AAnolyticalTechnologiesylnc. GCMS - RESULTS 

REAGENT BLANK 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT : ENGINEERING ENTERPRISES-LONG BEACH ATI I.D. : 002270 

UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 



AnalyticalTechnologies,lnc. GCMS - RESULTS 

REAGENT BLANK 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

ATI I.D. : 002270 
ENGINEERING ENTERPRISES-LONG BEACH DATE EXTRACTED : N/A 
512-345 DATE ANALYZED : 02/27/90 
(NONE) UNITS : UG/L 
REAGENT BLANK DILUTION FACTOR : N/A 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
1,1,1-TRICHLOROETHANE 

^CARBON TETRACHLORIDE 
HINYL ACETATE 
^ROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<10 
<10 
<1 
<1 
<5 
<20 
<1 
<1 
<1 
<1 
<1 
<1 
<20 
<1 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<5 
<10 
<10 
<1 
<2 
<1 
<1 
<1 
<1 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
BFB (%) 
JTOLUENE-D8 (%) 

88 
91 
94 



AnalyticalTechnologieS/lnc. GCMS - RESULTS 

REAGENT BLANK 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT : ENGINEERING ENTERPRISES-LONG BEACH ATI I.D. : 002270 

UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 

ft 



AnalyticalTechnologies,lnc. GCMS - RESULTS 

REAGENT BLANK 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

ATI I.D. : 002270 
ENGINEERING ENTERPRISES-LONG BEACH DATE EXTRACTED : N/A 
512-345 DATE ANALYZED : 03/01/90 
(NONE) UNITS : UG/L 
REAGENT BLANK DILUTION FACTOR : N/A 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
1,1,1-TRICHLOROETHANE 
ARBON TETRACHLORIDE 
INYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2 TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHEME 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

<10 
<10 
<1 
<1 
TR <5 
<20 
<1 
<1 
<1 
<1 
<1 
<1 
<20 
<1 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<5 
<10 
<10 
<1 
<2 
<1 
<1 
<1 
<1 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
BFB (%) 
?OLUENE-D8 (%) 

95 
102 
105 

TR - Compound detected at an unquantifiable trace level 



A Andy ticalTechnologies,Inc. GCMS - RESULTS 

REAGENT BLANK 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT : ENGINEERING ENTERPRISES-LONG BEACH ATI I.D. : 002270 

UNITS : UG/L 

COMPOUNDS RESULTS 

NONE DETECTED N/A 

I 



^ AnalyticalTechnologies,lnc. 
QUALITY CONTROL DATA 

TEST : EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

ENGINEERING ENTERPRISES-LONG BEACH 
512-345 
(NONE) 
00227006 

ATI I.D. 

DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

002270 

N/A 
03/02/90 
WATER 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

1,1-DICHLOROETHENE <1500 75000 71000 95 68000 91 4 
TRICHLOROETHENE 2200 90000 90000 98 90000 98 0 
CHLOROBENZENE <1500 90000 90000 100 90000 100 0 
TOLUENE <1500 90000 85000 94 83000 92 2 
BENZENE <1500 90000 81000 90 80000 89 1 

% Recovery = (Spike Sample Result - Sample Result) 

Spike Concentration 
100 

RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

Average of Spiked Sample 
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ENGINEERING 
ENTERPRISES, INC. WATER RESOURCES SPECIALISTS 

6695 E. Pacific Coast Highway Long Beach, CA 90803 213-430-6500 

Apr i l  10,  1990 

Amoco Chemical Company 
PO Box 3385 
Tulsa, Oklahoma 74102 

Attention: Mr. Bob Hockman 
Environmental Coordinator 

Subject: Cost Breakdown by Task 
Additional Subsurface Assessment 
1225 West 196th Street 
Torrance, California 
Project Mo. 5.12-345 

Dear Bob: 

.As you requested, a cost breakdown by task is presented below. I 
have broken the job into three tasks - 1) groundwater 
investigation, 2) soil investigation, and 3) reporting. The cost 
breakdown for the enclosed invoice is as follows; 

Groundwater Investigation 
Personnel S 366.09 
Equipment 37.91 
Laboratory 1,749.00 

Soil Investigation 
Laboratory $2,936.50 

Reporting 
Personnel $3,110.00 

Total $8,249,41 

We trust this cost breakdown meets your requirements. If you 
should have further questions regarding billing , pi ease contact :ne. 

Respectfully, 

William E. Halbert 
Project Hydrogsoiogist 

Norman, Oklahoma Long Beach, California Ithaca, New York 



ENGINEERING ENTERPRISES, INC. 
1225 West Hain Street 
Nornan, Oklahoaa 73069 

FIN 73-0933839 (405)329-8300 

Project: 512-345-00 AHOCO Chenical 
SERVICES & REINB COSTS 

Invoice No. 4613 
April 12, 1990 
Page nunber 1 

ANOCO CORP. 
NR. BOB HOCKNAN 
P.O. BOX 3385 
TULSA OK 74102 

PROFESSIONAL SERVICES PERIOD ENDING APRIL 1, 1990 

Professional Services 

ENGINEERING & TECH. STAl-F 

Boughter, Jay A. 

^lalbert, Will ian 

Lee, Calvin F. 

Tinoco, Luan A. 
m 

SECRETARIAL 

Clark, Kristin 
m 

Gonzales, Nelba A. 
m 

Lihang, April 

Date 

3-18-90 
3-25-90 
4-01-90 

3-18-90 
3-25-90 
4-01-90 

4-01-90 

4-01-90 

Hours Rate 

3-11-90 3.00 67.00 

12.00 
12.00 
6.00 

74.00 
74.00 
74.00 

3-11-90 3.00 55.00 

4.00 
8.00 
1.00 

49.00 
49.00 
49.00 

1.00 44.00 

.50 44.00 

3-25-90 1.00 34.00 
4-01-90 2-50 34.00 

Amount 

201.00 

888.00 
888.00 
444.00 

165.00 

196.00 
392.00 
49.00 

44.00 

22.00 

34.00 
85.00 

Invoices not paid in 30 days subject to interest e 1.50% mo. 



Projects 512-345-00 ArtOCO Chemical 
SERVICES & REIPJB COSTS 

Invoice No. 4613 
April 12, 1990 
Page number 2 

(ofessiona1 Services 
Date Hours Rate Aeount 

Uoolsey, Christine N. 

Reimbursable Expenses 

HlRL & SERVICES 
Las Pal mas **4078 
Las Pal mas **4080 
Anal Tech **5850» 
Anal yt. Tech **5923 

4-01-90 

Services Totals 

Date 

2.00 34.00 68.00 

56.00 3,476.00 3,476.00 

Cost Nultiplier Amount 

2-01-90 
2-01-90 
3-01-90 
3-08-90 

21.71 
12.^5 

1,590.00 
2,715.00 

1.100 
1.100 
1.100 
1.100 

HTRL & SERVICES total 

23.88 
14.03 

1,749.00 
2,986.50 
4,773.41 

Reimbursable total: 4,773.41 

Current Charges: 

4,773.41 

8,249.41 

Invoices not paid in 30 days subject to interest ® 1.50Z mo. 



" "  F -  1  
» ' ff,* rnV Tr̂ fy>T**M1 *<*1̂  IV! -1 )"r 1 "•- •' "'FYI; 

Employee No • (nOftO Name ^QUQk4fcr~ 

^^ject No.: •su-s i r  _ Project Name- A'MdCO T*nrranC€ 

Week Ending. —3 (1~ ̂0 

_____ Signature:. 

T IME REPORT 
Date 
TZPT 

Hours Description ot Work Performed 

'fn/Cff/l )V\O.A .'-(-or.'ao lA/e I ( -e. -e.|yo 

TOTAl| ^ 
EXPENSE REPORT 

W i t h  D e s c r i p t i o n  
o c a t i o n ,  e t c .  

i \ 

TOTALS 

APPROVAL  

3-/<? 

TOTAL EXPENSES APPROVAL  

3-/<? 

APPROVAL  

3-/<? 
NET REIMBURSEMENT 

FOR ACCOUNTING USE ONLY 
Accounting No. Function Code Project No. Amount 

9 

WHITE-Accountina (payroll) CANARY-Client PINK - Account ina (exoenses) GOLDENROD-Prnio<-» 
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ENGOIEROlie ^ m 
ENTERPRISES,INC. Week Ending » -5 " W 771 

Name: 7~ Employee No. f? VnQ Name: l f̂X' /y/yfc-Mi^< / Signature-

Object No.:. *nZ~S4-^r Prnjerf Name:. 

|  T IME REPORT |  
Date Hours Description of Work Performed 

,?'4 A— Z-Z/fc/ZeE ftsaj0/9/V47'rr* 

3-"T Jz— Hrfirri- tirep/â A-7/ — 

•11 
TOTAL 7M 17, 

EXPENSE REPORT 

/ /  ̂  O t h e r  E x p e n s e s  W i t h  D e s c r i p t i o n  
/  O  /  /  /  v V  o y  ̂  f  W  7  /  &  R e m a r k s ,  L o c a t i o n .  e t c .  

k~  
— — 

1 w 

• - —  - — 

z 
- • • - —  - — 

z _J 
- • 

- — -

— -
1 -ir — -
1 -ir 

TOTALS 

1  APPROVAL  
x ̂  Jr  ̂ , 

TOTAL EXPEN8ES 1  APPROVAL  
x ̂  Jr  ̂ , 

Lr 6ssCj/( Date Date NET REIMBURSEMENT 

|  FOR ACCOUNTING USE ONLY |  
Accounting No. Function Code Project No. Amount 

% 

WHITE-Accountina (Davroll) CANARY-Client PINK-Ar.countina (exoenses) GOLDENROD-Pmioct 



• • T *R ' •-» -- I- -~PY ̂TPWR>' '*••>• ̂ ' •'.̂ ' 

3 -Z<T'9d Week Ending 

Employee Nn • Name-

^^bject No.: Project Nama-

.Signature:. 

T IME REPORT 
Date Hours Description of Work Performed 

? ' f7  £. ^5-fcYY 
*> jC 4 S/t? 

TOTAL /?, 

EXPENSE REPORT 

TOTALS 

APPROVAL  

RY NATO 

TOTAL EXPENSES APPROVAL  

RY NATO 

APPROVAL  

RY NATO 
NET REIMBURSEMENT 

FOR ACCOUNTING USE ONLY 
Accounting No. Function Code Project No. Amount 

9 

WHITE-Accountina (oavroll) CANARY-niinnt PINK-Arrnuntinn (axDenses) C30L DFNRnn-Pmiar.t M 



%T 
f'T.̂ rvr,.i. -... ;•«..<r'. •-,--Jyuj-y; • '«/< -a • *  :>T"  *•̂ T?r».̂ ŷê .yr -

Week Ending 4-/ -?£> 

Employee Nn • Name:. l/J, NAvft££-r 

®>ject No.: JSZZLTJ_£5Z Project Namr A WldCD £HgM/r*4~< 

.Signature: 

T IME REPORT 
Date Hours Description of Work Performed 

£etJ/&s /e2/><?0-r S&sU/D a<J7 1-M* 

*dfec/c>c<S*J ŝl/£/0/G& i30 

TOTAt £ 

EXPENSE REPORT 

rOTALS 

APPROVAL^  

6A2r 

TOTAL EXPENSES APPROVAL^  

6A2r 

APPROVAL^  

6A2r 
NET REIMBURSEMENT 

FOR ACCOUNTING USE ONLY 
Accounting No. Function Code Project No. Amount 

9 



Week Ending 

Employee Nr> • 6>£3ff Name- C?<4LV/ AJ Signature:. 

^)bject n» ^/Z.—3*AS"< Project Name-  &  JUf  O ( *Q 

T IME REPORT 
Date Hours Description of Work Performed 

XQ 
/ 

< 

>4 

TOTAL ,?•/? 
EXPENS IE  REPORT 

/V 
a  O t h e r  E x p e n s e s  W i t h  D e s c r i p t i o n  
/  J /  < ? / < f  /  ^Y Y i ? '  &  R e m a r k s .  L o c a t i o n .  e t c .  

(ft 
— : — : 

— — — — 

- — — 
— 

— - — — - — 

TOTALS 

APPROVAL  TOTAL EXPENSES APPROVAL  

RL, Date Date NET REIMBURSEMENT 

FOR ACCOUNTING USE ONLY 
Accounting No. Function Code Project No. Amount 

P 

' - WHITE-Accountina (Davroll) CANARY-Client PINK - Accountinq (expenses) GOLDENROD-Proiect Mananare 



1C** 

\A foa l r  Fur l ing  & '3  ~ !8  ~  !  19C) 

:V ;V ^ ^ 

Employee No.: tn™Q- /Q. //A/$£$ f5ignature-£7w!/^t'H .Q-
^̂ >ject No.: ̂ <=3 ' Project Name: $/Vl/)(!0 • 

T IME REPORT 
Date Hours 

<a 

Description of Work Performed 

UenPT AkJD -p/AT H6M lTf)£l/Jfr WP.tJ. LOCJTT/n Af mf)P<> 

3jt(p a T t e f i P T  / Z  U l C .  a n d  P & n u n AuyyiPA ccJAJduS WaDs 

TOTALIS 
EXPENSE REPORT 

1 

TOTALS 

Date 

TOTAL EXPENSES 

NET REIMBURSEMENT 

FOR ACCOUNTING USE ONLY 
Accounting No. Function Code Project No. Amount 

' 

A 
w 

WHITE-Accounting (payroll) CANARY-Client PINK-Accounting (expenses) GOLDENROD-Project Managers 



,'I* F* 'I-TV;--̂ T̂ '̂  '' - " •'~B. :̂̂ ,*V '.[•>«'R̂ /V'V/̂ FRV> 7̂  R; ' • V™ • "•"7*• .I ?;IV K V.-Ŷ T̂ 

Week Ending 3/as/nm 

Employee Nn fn12)Q- . Mama 1 fj/QAJ £) .  1 / fJOCO .Signature  ̂rfisH/uJh 

Object No.: Project Name: 

T IME REPORT 
Date Hours Description of Work Performed 

p± (frO HQA-FT" T/TTQan-iLOQ-F.THEklt 1.2 -VlCLUUbiZ&lHEtiL f 1R/C-

ftEn 
rotj-moiZ. ry)A7> (XcPTS 

rzerZi: 
T.T/RV > r > nr- « ^ j . \ 

-nearr SF.iArive. F,p(x>KiDiAjn-ftr& finM-mue. 

TOT "ETn 
EXPENSE REPORT 

r E x p e n s e s  W i t h  D e s c r i p t i o n  
R e m a r k s .  L o c a t i o n ,  e t c .  

TOTALS 

APPROVAL  

B y .  Date .7 

TOTAL EXPENSES 

NET REIMBURSEMENT 

FOR ACCOUNTING USE ONLY 
Accounting No. Function Code Project No. Amount 

P 

WHITE-Accountina (oavroll) CANARY-Client PINK-Accountina (exDenses) GOLDENROD-Prnier.t Uanmar, 



•IF ;V -S-̂ R̂. IR.̂ » •• -̂ N? V-*-.* VVW-TV.̂ >- ̂ ITRR* * . :̂ V V!-* -̂  

BBBBUGflMraiNG ^ 
BHiBII bHPHKfcS,INa Week Ending 4 - / -  / T 7 O  

Employee No.:^Z2«2_ Name: / I J / I A . /  fl hA/nr.n .Signatur 

^^bject No.:4?/f>Z'" *3^ ̂ 3 Project Name: /-? WlO C(J 



f * V' T* 7T ' ".• - ,•<•» '  ̂7 ** 

Week Ending j*Al )qo EEf 
Employee No.: (*rw Name:_ 

i ject No.: 5lr)"^>M^) Project Name: 

fvu^ixA OQcuil . Signature: 

Af r \nOn 

T IME REPORT V 
Date Hours Description of Work Performed 

1 >10per?4-  CMHdi  v \a  k /v ) ;  f i rumpiOp.  aq  f>mi  Gt? TUa^- fiDiaiao 
1 

TOTAL 1 
EXPENS IE  REPORT 

yA Z /$* /jZ/ Z' y/ Ŝ O t h e r  E x p e n s e s  W i t h  D e s c r i p t i o n  
/  o  /  /  /  v y  o y  ̂  / /  i f  ° / ^  W  7  /  &  R e m a r k s .  L o c a t i o n .  e t c .  

m 
w 

• _  y • _  y 

; . 

TOTALS 

APPROVAL  

Q, .M£*r 

TOTAL EXPENSES APPROVAL  

Q, .M£*r 

APPROVAL  

Q, .M£*r 
NET REIMBURSEMENT 

FOR ACCOUNTING USE ONLY 
Accounting No. Function Code Project No. Amount 

# 

WHITE-Accounting (payroll) CANARY-Client PINK-Accountlng (expenses) GOLOENROD-Proiect Mananerc 



' F IR • YJ - F'.' ' — '••' FL • • • 1 '*1' ' • ' •' -•" ' \-"V̂  \ "V̂ I »̂ JWYN*W«RP 

' ' '• 

Week Ending •W; I In 

Employee No.: ̂ 330 . Name:. ID? I hn Cĵ nprJr Zsi™*,„r„~fT)i c h* 

4fcject No.: 5 ld~ 3^  S Project NAMA Srtu I D SSJ;S>Sinno n4-

T IME REPORT 
Date Hours Description of Work Performed 

.5 'AI> I/UM^cQ lAarkQA± W r> t i f  ,  Onqrs .  

f 
11 0 

TOT AL .5-
EXPENS IE REPORT 

/?/? ̂y' cP '  O t h e r  E x p e n s e s  W i t h  D e s c r i p t i o n  
/  < y  / < / / < ? / < ? / ^ / * $  V  ̂ &  R e m a r k s .  L o c a t i o n .  e t c .  

% 
w 

: : 

TOTALS ' 

APPROVAL  

B y .  Date 4-<?-?£) 

TOTAL EXPENSES 

NET REIMBURSEMENT 

FOR ACCOUNTING USE ONLY 
Accounting No. Function Code Project No. Amount 

• 

£ 

WHITE-Accounting (payroll) CANARY-Client PINK-Accounting (expenses) GOLDENROD-Proiect Manaaers 



wGQMwg # ihfilQn 
ailfcHPHISfcSJNC. Week Ending v 3/UDfW 

Employee M" • Name- ^pnl LtMOftTQ Rinaatnra J „ -. .— 

#>ject No.: 518-345 Proi'eo. Name AffeXD'fowyirfr ~l^ A<SSP<;. 



1 T 1 I • «. >YI 

Week Ending, o 
Employee No.: GfHo Name: 

^^^bject No.: •513-34-.T Project Name: 

, Apnl LiHoi .Signature: 

•ictfonr--

T IME REPORT 
Date Hours 

S3 m 

Description ot YVork. Performed 

Wdt-konai 

r tfmkw > AwKoJot 
3 4 tb J~jJrkrm± fGViSjcm 

/ce _... 

iyped d 

TOTAI E2 
EXPENSE REPORT 

TOTALS 

APPROVAL  

B, N„. 

TOTAL EXPEN8ES APPROVAL  

B, N„. 

. 
APPROVAL  

B, N„. 
NET REIMBURSEMENT 

FOR ACCOUNTING USE ONLY 
Accounting No. Function Code Project No. Amount 

-

• 

WHITE-Accounting (payroll) CANARY-Client PINK-Accounting (expenses) GOLDENROD-Proiect Mananarc 



FFB •••• </ / BEI ERii INC. Week Ending —^ s / / " 

Employee No.: (p̂ N a m e -  Q/MZ/S77aJ£ Î PDLSEt/ SinnatMroj/^V^ 

Object No.: 57^—Project Name- Z~) A/I / \Z 

T IME REPORT 
Date Hours Description of Work Performed 

tA-(-; fl £p-f.J-1 A) f x^O£W 

—TN 

/n n 1 
TOTAL J / 

E X P'EJLSLE'' R E PORT 

Z*  / /J? / j ?  ZZc£  /ZZO t h e r  E x p e n s e s  W i t h  D e s c r i p t i o n  
/ O  /  < £  /  < ? /  Q  /  *  X - °  V  / ' *  &  R e m a r k s .  L o c a t i o n .  e t c .  

w 

TOTALS 

APPROVAL  TOTAL EXPEN8ES APPROVAL  

// A A7 
R.. r's'f SS.' / / Date Date NET REIMBURSEMENT 

FOR ACCOUNTING USE ONLY 
Accounting No. Function Code Project No. Amount 

9 

WHITE-Accounting (payroll) CANARY-Client PINK-Accounting (expenses) GOLDENROD-Proiect Mananarc 



No. 4078 
IAS PALMAS TRUE VALUE HARDWARE INC. 

Mail Address 
O&si 21814-SO. AVALON — CARSON & AVALON 

CARSON, CALIF. 90745 
PHONE: 835-1624 

m- RECElvrn  ™ 

: Customer's 
Order No._ 

.Date 

\Name. 
R: - T ~ R . 

Address. 

SERVICE CHARGE OF 1% PER MONTH (12% 

TOTAL 
NUM)ON BAST DUE ACCOUNTS 

Rec'd By 

% if s7i-3VS' 



No. 4080 
LAS PALMAS TRUE VALUE HARDWARE INC. 

Mail Address 
21814 SO. AVALON — CARSON & AVALON 

v. CARSON, CALIF. 90745 . 
PHONE: 835-1624 

SERVICE CHARGE OF 1% PER MONTH (12% PER ANNUM) ON PAST DUE ACCOUNTS. 

Rec'd I ... 
• 



X gAAnalyticalTechnologies/lnc. 
Corporate Offices: INVOICE 
5550 Morehouse Drive cr> Q5A50 
San DlegaCA 92121 590 

(619) 458-9141 KHbt 1 

BILLED TO ENGINEERING ENTERPRISES-LONG BEPCH 
6695 E. PACIFIC COAST HIGHWAY 
LONG BEACH,CA 90803 
213/430-6500 

AUTHORIZED BY : BILL HALBERT 

PROJECT NAME : 
PROJECT # : 512-345 

*** SAMPLES RECEIVED ON 02/02/90 

ACCESSION <f : 002037 
DATE : 03/01/90 

CU5T0MER ff : 340725 

P.O. d : 

TEST DESCRIPTION QTY. PRICE SURCHARGE TOTAL 

EPA 8240 (GC/M5 FOR VOLATILE ORGANICS) 

*e> 

c\\ 

250.00 0 . 0 0  

SUBTOTAL 
DISCOUNT!10V) -

REDI EXPRESS 

REMIT TH [5 AMOUNT 

1750.00 

1750.00 
175.00 
15.00 

> S 1590.00 

TERMS: Net 30 Days - V/?% Finance Charge on Balance Due over 30 days. 

ATI-002 DISTRIBUTION: White-Customer, Yellow-File, Pink-Accounting 



 ̂AnalyticalTechnologies#lnc. 
R'"1" AMIAAM Corporate Offices: 
5550 Morehouse Drive 
San Dlega CA 92121 
(619)458-9141 

RECEIVED MAR 1 2 330 

INVOICE 
gp 05923 

PRGE 1 

BILLED TO : ENGINEERING ENTERPRISES-LONG BEACH 
5695 E. PACIFIC COAST HIGHWAY 
LONG BEACH,CA 90603 
213/430-6500 

AUTHORIZED BY : TOM DANAHER 

PROJECT NAMEj ^ 
PROJECT 9 ( 512-345J) AimoCO 

*** SAMPLES RECEIVED ON 02/16/90 

ACCESSION if : 002220 
DATE : 03/06/90 

CUSTOMER ft : 340725 

P.O. U : 

TEST DESCRIPTION QTY. PRICE SURCHARGE TOTAL 

EPA 8240 C3C/M5 FOR VOLATILE 0RGANIC5) 10 

REDI 

300.00 0.00 

SUBTOTAL 
DISCOUNT(101.) -

EXPRESS 

3000.00 

3000.00 
300.00 
15.00 

Irtsil 

JOi'CVi 

REMIT TH 5 AMOUNT —- > t 2715.00 

IS 30 

R: 
- J .  

7v. L5Z— Ar.icu it: 
~cxs> 

ATI-002 

TERMS: Net 30 Days - 11/j% Finance Charge on Balance Due over 30 days. 

DISTRIBUTION: White-Customer, Yellow-File, Pink-Accounting 



ENGINEERING ENTERPRISES, INC. 
1225 West Main Street 
Norman, Oklahoma 73069 

FIN 73-0933839 (405)329-8300 

Project: 512-345-00 AMOCO Chemical 
SERVICES & REIMB COSTS 

Invoice No. 4792 
June 14, 1990 
Page number l 

AMOCO CORP. 
MR. BOB HOCKMAN 
P.O. BOX 3385 
TULSA OK 74102 

PROFESSIONAL SERVICES PERIOD ENDING May 27, 1990 

Professional Services 

ENGINEERING & TECH. STAFF 

Halbert, William 

^inoco, Luan A. 

Consultant Expenses 

Date Hours Rate 

5-13-90 5.00 74.00 

5-20-90 1.00 49.00 

Services Total: 6.00 

Amount 

370.00 

49.00 

419.00 419.00 

Date Cost Multiplier Amount 

CONSULTANT 
Robt. T. Bean 1.5 hours 5-02-90 150.00 1.100 165.00 

CONSULTANT total 165.00 

Consultants total: 165.00 

Current Charges: 

165.00 

584.00 

Invoices not paid in 30 days subject to interest @ 1.50% mo. 



-;r- • 
, S " - ... 

Week Ending -T-/3' ? g 

^^^iployee Mr> • Namp- /Ĉ ' Ar&Z-Ŝ 4 f 
Project M" • " 34 5^ Project Namp- 7& 

.Signature: 

T IME REPORT 
Date Hours Description of Work Performed 

5-7 >*r 

TOTAL 5-
EXPENS IE  REPORT 

Z  -  S  \  
ŷ<£/ & Other Expenses With Description 
^  ̂  &  R e m a r k s .  L o c a t i o n .  e t c .  

TOTALS 

APPROVAL  aS  TOTAL EXPEN3E3 APPROVAL  aS  

n., /^sT^df Date 6W Date NET REIMBURSEMENT 

FOR ACCOUNTING USE ONLY 
Accounting No. Function Code Protect No. Amount 

9 



niEVHUGflUSniNG 
BHB8B HMI fcHPHISfcS,IIMCL Week Ending £z2Qz]33Q__ 

V 

^^iployee No.: {fll— Name / J~) • //AJOCO SignaturftX^<>»l 

Project Mr> • />7.<2 ~ 34tp Project Name: 



GROUNDWATER 
MANAGEMENT 
QUALITY 

ROBERT T. BEAN 
CONSULTING SEOLOQIST 

STSS WILLOWHAVEN DRIVE 

LA CRESCXNTA. CALIFORNIA S1S14 

(SIS) 249-0384 

May 2, 1990 

Simon-EEI 
6695 E. Pacific Coast Highway 
Long Beach, CA 90803 

For. professional services 

Review of various reports, as follows: 

March 30 Amoco Proj. 512-345 
April 2 & 3 Conoco-Sta.Ana w 512-224.01 
" 12 Jack's Auto-

Dir's Guild Proj . 512-517 
* 13 & 14 Same " " » 
" 14 Arco " 512-070.05 

Total time 

7.5 hours @ $100 = 

1.5 hrs, 
2.5 " 

1 
1.5 
1 

It-

It 

7.5 hrs 

$750.00 

Expenses: 

March 30 La Crescenta-Long Beach & ret. 
84 mi. @ $0.25 = 

April 14 Express mail 
21.00 
12.00 

TOTAL $783.00 

Received: • 

Approved By: -

Charge Afnount 

•S72 ~34-cr /gg?. 

S/Z - 2Z4-<y/ 

m-cno.o#teaM ,,, „n 

^ Corvvckcv^rjioao ^voS 

*2SD 

CoAV-OcV \CQX> 
M 

s MAY 18 iggg-



ENGINEERING 
ENTERPRISES, INC. WATER RESOURCES SPECIALISTS 

21818 S. Wilmington Avenue. Suite 405 Long Beach. CA 90810 213/518-4597 

January 23, 1989 

Amoco Corporation 
Hail Code 4903 
200 East Randolf Drive 
Chicago, Illinois 60601 

Attention: Mr. Mark Passarini 

Subject: Remedial Options 
Amoco Chemical Facility 
Torrance, California 
Pro-iect No. 512-345 

Dear Mr. Passarini: 

INTRODUCTION 

In response to your request, Engineering Enterprises, Inc. has 
prepared the following outline of remedial options to address soil 
at your Torrance, California facility affected by ethyl benzene and 
styrene. Tetrachloroethene is also known to be present in soil at 
the site. If the tetrachloroethene present at the Amoco facility 
is a spent solvent, the affected soil may not be disposed of at a 
landfill under the "first third" rule (40 CFR 268). The following 
options, excepting biotreatment, assume the tetrachloroethene is 
not a spent solvent and that Amoco will provide the landfill with 
a statement to that effect. 

REMEDIAL OPTIONS 

Presented below are soil remediation options and associated costs. 
The costs presented are not intended to represent absolute costs 
for the various alternatives, nor is this a proposal for EEI to 
conduct the transportation and disposal of affected soil. An 
estimate of 1,002 tons of soil was used for the following cost 
approximations. 

Option #1: Transportation and Disposal 
USPCI Facility 
Grassy Mountain, Utah 

Restrictions: o Material passes ignitability, corrosivity, 
reactivity and EP toxicity. 

Norman. Oklahoma Long Beach, California Ithaca. New York 



Option #1 cont'd 

o Tetrachloroethene is certified by Amoco to 
not be.a spent solvent. 

Cost per ton: $70 disposal 
$70 transportation 
$40 tax 

Estimated cost: $180,961 

Option #2: 

Restrictions: 

to 

Cost per ton: 

Transportation and Disposal 
IT Facility 
Westmoreland, California 

o Material passes ignitability, corrosivity, 
reactivity and EP toxicity, 

o Tetrachloroethene is certified by Amoco 
not be a spent solvent, 

o Transported under a non-hazardous waste 
manifest. 

$90 disposal 
$36 transportation 
$12.60 tax 

Estimated cost: $138,877 

Option #3: 

Restrictions: 

Transportation and Disposal 
Liquid Waste Management Facility 
Bakersfield, California 

o Material passes ignitability, corrosivity, 
reactivity and EP toxicity, 

o Tetrachloroethene is certified by Amoco to 
not be a spent solvent, 

o Transported under a Non-hazardous waste 
manifest. 

o Prior approval of Liquid Waste Management 
landfill. 

Cost per ton: $100 transportation, disposal and tax 

Estimated cost: $100,200 

Option #4: 

Requirements: 

Onsite Bioremediation of Soil 

o Excavation and spreading of soil onsite. 
o Agency involvement to obtain permits, 
o May require 6 weeks to complete. 

EE! EN«Nran\iG 
EE! ENTERPRISES,BMC. 



Option #4 cont'd 

Cost per ton: $30 treatment 
$10 transportation and disposal 

Estimated cost: / 

Substantial cost servings may be realized by reducing the amount of 
affected soil disposed. This may be achieved through grid sampling 
and laboratory analysis to delineate affected areas. 

-oOo-

We trust the disposal options outlined above meet your current 
needs. Please do not hesitate to contact us should you have further 
questions regarding this project. We look forward to being of 
continued service to Amoco on this project. 

Sincerely, 

William E. Halbert 
Project Hydrogeologist 

Stephen M. Testa 
Vice President 
West Coast Operations 

cc: John Verrier, Amoco 
Bob Hockman, Amoco 
Bill Kerr, Amoco 

a:amoco2.prp 

BBIBWMRANG 
•EL ENTERPRISES, BMC. 



ENGINEERING 
ENTERPRISES, INC. WATER RESOURCES SPECIALISTS 

21818 S. Wilmington Avenue. Suite 405 Long Beach. CA 90810 213/518-4597 

January 18, 1989 

Amoco Corporation 
Mail Code 4903 
200 East Randolf Drive 
Chicago, Illinois 60601 

Attention: Mr. Mark Passarini 

Subject: Proposal for 
Additional Site Characterization 
Amoco Chemical Facility 
Torrance. California 

Dear Mr. Passarini: 

Engineering Enterprises, Inc. (EEI). is pleased to provide Amoco 
Corporation with this proposal for additional site characterization 
at the Torrance, California facility (Figure 1). The additional 
characterization has been requested by Amoco Corporation to further 
evaluate areas of soil within bermed tank enclosures which contain 
elevated concentrations of ethyl benzene and styrene. 

1.0 INTRODUCTION 

Amoco Corporation currently operates a facility for the 
manufacture of plastic granules in Torrance, California (Figure 
1) . Styrene, used in the process, is stored onsite in above ground 
storage tanks. To upgrade the facility and control accidental 
spills or releases, Amoco has undertaken a program to line the 
bermed areas surrounding the tanks with concrete (Figure 2) . 
Styrene and a breakdown product, ethyl benzene, are known to affect 
soils in the bermed areas to a depth of at least 5 feet due to 
accidental spillage based on sampling and analysis of five soil 
samples from the bermed areas (EEI, 1988). To further assess the 
lateral and vertical extent of contamination, EEI will sample and 
chemically analyze additional soil samples from the bermed areas. 

2.0 PURPOSE 

The purpose of the proposed additional characterization is to 
evaluate the lateral and vertical extent of affected soil within 
the bermed areas surrounding the storage tanks. This information 
will be utilized during excavation activities to segregate affected 
and unaffected soil for disposal considerations. 

MRTI inaM NI<UUA<M* T QAIRK P ̂LI^ NTs*... 
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3.0 SCOPE OF SERVICES 

To achieve the above stated purpose, the following scope of 
services will be performed: 

o Drill and sample 22 exploratory borings; 

o Chemically analyze soil samples from each boring, and; 

o Prepare a brief report presenting laboratory results 
and sampling locations. 

3.1 INVESTIGATIVE METHODS 

Twenty two exploratory borings will be drilled in locations 
depicted in Figures 3 and 4. Borings will be drilled using 
manually-advanced soil augers to maximum depths of 5 feet below 
ground surface. Relatively undisturbed soil samples will be 
collected for laboratory analysis at depths of one, three and five 
feet below ground surface. Soil samples will be collected using 
a hand-operated slide hammer sampler into clean, brass sample 
tubes. When the sampler is retrieved, the brass sample tube will 
be removed and the ends covered with Teflon sheeting, plastic caps 
and sealed with PVC tape. A sample label will be affixed to each 
tube which contains: the sample number, job number, boring number, 
date and collectors initials. Samples will then be placed in an 
ice chest containing ice for transport to the analytical 
laboratory. Chain-of-Custody forms will be completed in the field 
and will accompany the samples to the analytical laboratory. 

Soil will be classified in accordance with the Unified Soil 
Classification System. To reduce the possibility of cross 
contamination, all downhole equipment will be washed in a dilute 
solution of trisodium phosphate, rinsed in both fresh and distilled 
water and dried. Equipment will be washed both prior to sampling 
and between samples. Upon completion, borings will be filled with 
granular bentonite to reduce the chance of downward migration of 
contaminants. 

Organic soil vapors will be monitored at one-foot increments during 
the drilling of the borings using an HNU photoionization detector 
(PID) . Soil will be retrieved from the barrel of the auger and 
placed in a sealable plastic bag. The bag will be labeled as to 
boring number and sample depth and the soil allowed to outgas for 
approximately 5 to 10 minutes. At that time, the bag will be 
pierced with the sample probe of the PID and the maximum needle 
deflection observed and recorded. 

EEI ENGINEERING 
EEI ENTERPRSES.INC. 
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3.2 LABORATORY ANALYSIS 

Soil samples will be delivered to a California certified laboratory 
for chemical analysis. Initially, soil samples from the one-foot 
interval will be analyzed for volatile organic compounds using EPA 
method 8240. If chemical analysis indicates the presence of 
styrene or ethyl benzene above a concentration of 1 mg/kg, the 
sample corresponding to the three-foot interval will be analyzed. 
If the concentration of 1 mg/kg is exceeded in the three-foot 
interval, the sample from the five-foot interval will be analyzed. 
One sample will be analyzed for flash point, corrosivity, 
reactivity and toxicity (EP Tox) for the purposes of defining 
disposal costs. 

3.3 REPORT PREPARATION 

Following reciept of laboratory results, the data will be evaluated 
and a brief report prepared. The report will contain a summary of 
sampling methods, laboratory results, figures of sample locations 
and areas of affected soil, geologic conditions encountered and 
EEI1s recommendations for further action, as appropriate. 

4.0 COST AND SCHEDULE 

EEI is prepared to begin work on this project immediately upon 
authorization to proceed from Amoco Corporation. We anticipate 
the soil boring to require three days for completion. A nominal 
period for laboratory results is two to three weeks. EEI proposes 
to conduct the tasks discussed above on a time-and-expense basis 
in accordance with our Standard Fee Schedule (Attachment A) . The 
anticipated cost to conduct the scope of services described above 
is estimated to be $17,358 and is detailed below. 

Task Number Description Estimated Cost 

1 Drilling of exploratory borings 
(includes equipment, vapor monitor 
sand sample sleeves) $ 3,500 

2 Laboratory analysis using EPA method 
8240 for volatile organic compounds 
(includes EEI handling) $11,858 

Report Preparation $ 2,000/ 

Total $17,358 < 
- C 
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We trust this proposal meets your current needs. If you have 
questions regarding the proposal, please do not hesitate to contact 
us. We look forward to being of continued service to Amoco 
Corporation. 

Respectfully submitted, 

William E. Halbert 
Project Hydrogeologist 

Stephen M. Testa 
Vice President 
West Coast Operations 

cc: John Verrier - Amoco 
Bob Hockman - Amoco 
Bill Kerr - Amoco 

a:amocol.prp 
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